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CERTIFICATION 


The Hewlett-Packard Company certifies that this instru- 
ment was thoroughly tested and inspected and found to 
meet its published specifications when it was shipped from 
the factory. The Hewlett-Packard Company further cer- 
tifies that its calibration measurements are traceable to 
the U.S. National Bureau of Standards for AC measure- 
ments and the Physikalisch Technische Bundesanstalt for 
DC measurements to the extent allowed by the Bureau’s 
calibration facility. 


WARRANTY AND ASSISTANCE 


All Hewlett-Packard products are warranted against defects 
in materials and workmanship. This warranty applies for one 
year from the date of delivery, or, in the case of certain major 
components listed in the operating manual, for the specified 
period. We will repair or replace products which prove to be 
defective during the warranty period: No other warranty is 
expressed or implied. We are not liable for consequential 
damages. 


For any assistance contact your nearest Hewlett-Packard 
Sales and Service Office. Addresses are provided at the back 
of this manual. 
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1-1 INTRODUCTION 


1-2 The Hewlett-Packard Model 8057A is а low- 
frequency, broad-band noise generator designed primarily 
for use in control system evaluations and applications 
requiring the simulation of pseudo-random disturbances. 


1-3 The HP 8057A generates two kinds of noise 
signals: a two-level (binary) output signal and a continuous 
analog waveform which closely approximates Gaussian 
amplitude distribution. The binary signal is formed by a 
repeated series of noise patterns (or sequences) of known 
duration as generated by a shift register. 


1-4 То produce the analog signal, a portion of the 
binary signal is fed to a digital-to-analog converter which 
acts as a digital filter to produce a sin x waveform (where 
X is an independent variable in the time domain) for the 
Gaussian output, further smoothing is carried out by an 
analog filter network to yield approximately rectangular 
"white" or 'pink' spectrums (Table 1—1) as required. 


1-5 The noise output has a line spectrum, the 
harmonic spacing being established by the combination 
of clock period (AT) and sequence length (N). The pro- 
duct of AT and N gives the duration of pseudo-random 
noise pattern, and its reciprocal is the lowest frequency 
in the spectrum. 


1-6 The level of the Gaussian output (available 
from a front panel connector) is variable by means of an 
attenuator, and the output impedance may be set to 50 
or 600 Ohms (by a switch on the front panel). The 
binary output is delivered at a fixed level of +10V from 
а rear panel connector. 
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wa ERAL INFORMATION 


1-7 OPTIONS 

1-8 The HP 8057A Options are described in 
Appendix 1. 

1-9 ACCESSORIES AVAILABLE 

1-10 Electronic test equipment, cables, connectors, 


and other accessory items are available from Hewlett- 
Packard. For more information on specific items consult 
the Hewlett-Packard Catalog or Sales/Service Office, 


1-11 MANUAL IDENTIFICATION 


1-12 This instrument carries а 9-character serial 
number on the rear panel, the first 4 characters of which 
are termed the serial number prefix. If the prefix does 
not agree with that quoted on the title page, reference 
should be made to the change sheets which are to be 
found in Appendix 2. To obtain further information for 
any instrument, contact the nearest Hewlett-Packard 
Sales/Service Office; always specify the model number 
and complete serial number. 


1-13 ORDERING ADDITIONAL MANUALS 


1—14 One manual is shipped with each noise gener- 
ator. Additional manuals may be purchased from the 
local Hewlett-Packard field office (see list at rear of this 
manual for addresses). Specify the model number com- 
plete serial number prefix, and HP stock number provided 
on the title page. 


Table 1-1. 


NOISE OUTPUT 


Period of Noise Pattern: Approx. 2 (for external clock 
1,048,575 x clock period). 


Harmonic Spacing (A f) :Approx. 0.5 Hz (for external 
clock, АҒ - clock frequency ) 
1,048,575 


WHITE NOISE 


Power Spectrum: Rectangular, low pass. Nominal upper 
limit frequency (3 dB point) is 26 kHz (or 1/20th of 
external clock frequency). 

Effective bandwidth: 27 kHz. Spectrum is flat with- 
in € 0.3 dB up to 15 kHz and more than 25 dB down 
at 52 kHz. 


(rms amplitude)? 


Р Density: 3 76№2/Н2 = тот. 
ower Density: 362 x 10 ^ V° /Hz effect. bandwidth 


Crest Factor: 3.5 


Probability Density Function: Near Gaussian 


PINK NOISE 


Power Spectrum: 3 dB/octave decreasing from 3 Hz to 
20 kHz. Deviation from ideal decrease: + 0.5 dB up 
to 15 kHz + 0 dB, - 1.5 dB at 20 kHz. 


Intersection of White and Pink Noise Power Density 
Spectrum: Approx. 2.6 kHz. 


Amplitude: 3,126 V rms + 2% (i.e. 129.9 dB above 
1 uV) (open circuit). 


Amplitude Attenuator: 0.1, 1 and 10 dB steps from 
20 to 129.9 dB above 14V. Overall attenuator ac- 
curacy + 0.5 dB. 

Output Impedance: 500 or 600 2 * 3%, 


DC Offset < + 50 mV from 329F to 1229F (0०८ 
to 509С). 


Specifications 


BINARY OUTPUT 


Output Signal: Pseudo-random binary sequence (NRZ). 
Clock rate: 520 kHz (or external clock). Sequence 
length (clock periods per sequence): 1,048,575. 

Amplitude: 10V + 10%. (open circuit). 


Output Impedance: Approx. 60052 

Rise and Fall Times: < 70nsec. 

TRIGGER OUTPUT 

Positive trigger pulse indicates period of the noise pattern. 
Trigger Pulse Amplitude: Approx. 10 V. 

Output Impedance: Approx. 1 КО. 


Trigger Pulse Width: 2 psec. (or equal to clock period of 
external clock frequency). 


EXTERNAL CLOCK INPUT 
( Used only for white noise output, refer to paragraph 


4—57 ). 


Pos. Clock Pulses (min. + 2 V; max. + 20 V amplitude) 
(sine wave at least 4 V peak to peak) 


Max. Clock Rate: 1 MHz 
Min. Pulse Width: 30 ns. 


Input Impedance: Approx. 1 КО. 


GATE INPUT 
Enable: + 4.5 to + 124. 


Inhibit; — 1 to + 2.4 V or connect to ground -2.5 mA 


is then delivered from the GATE INPUT connector). 


Ds) n ж жул, ГР е a) Ef FF 


RF FF 
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INSTALLATION 
2-1 INITIAL INSPECTION d. Insert the power cable and connect to the 
supply. 
2-2 Inspect the instrument for physical damage. 
After complying with the instructions given in paragraph 
2-5, connect the instrument to the supply and carry out 


operational checks as soon as possible after delivery. If 
physical damage is evident,or if the instrument does not 
meet specifications when received, notify the carrier and 
the nearest Hewlett-Packard Sales/Service Office (see list 
at rear of this manual). The Sales/Service Office will 
arrange for repair or replacement without waiting for 
settlement of a claim with the carrier. The certification 
and warranty statements for all HP instruments are on 
the inside front cover of this manual. 


2-3 The instrument is delivered complete with the 
following items (figure 2—1): 


Part Number 
Manual 08057—90001 
Power Cord | 8120—1349 
Fuse, 125mA, 230V operation 2110—0064 
Fuse, 250mA, 115V operation 2110—0774 


Board Extender, 15 pin 5060—0049 
Board Extender, 18 pin 5060—1742 
2-4 PREPARATION FOR USE 
2—5 The Model 8057A may be operated from an 


ac source of 115 volts or 230 volts (+10%, —15%) at 
50 Hz to 400 Hz. The power dissipation is 14VA. Carry 
out the following procedure if it is required to change 
the operating voltage: 


a. Disconnect the instrument from the supply. 


b. Remove the fuse and replace with a fuse of 
the appropriate value (paragraph 2—3). 


с. Insert а narrow-blade screwdriver into the 
rear-panel voltage selector switch and slide 
the switch to expose the required setting 
(i. e. 115 or 230). 


CAUTION 
Be sure that the number visible on 
the voltage slide switch and the fuse 
value correspond to the line voltage 
usedbeforeoperatingthe instrument; 
otherwise, the instrument may be 
damaged. 


2—6 POWER CABLE 


2-7 The Model 8057А is equipped with а 3-wire 
power cable which, when connected to an appropriate 
receptace, grounds the instrument, its cabinet and panel. 
To preserve this protection feature when operating the 
instrument from an outlet without a ground connection, 
use an appropriate adapter and connect the ground lead 
to an external ground. 


2-8 ENVIRONMENT 


2-9 Conditionsduringstorage and shipment should 
be limited as follows: 


а; Minimum temperature: -409С (—409F). 
b. Maximum temperature: 759C (1679F). 


2—10 OPERATING LOCATION 


2-11 The 8057A can be used on the bench or 
rack-mounted. When used on the bench it can be in- 
clined for convenient operation of the front panel controls 
by means of the folding stand. Instructions for rack 
mounting are included in the rack mounting kit. 
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2-12 REPACKING 


2-13 The original shipping carton and packing 
material can be used for reshipment. The Hewlett- 
Packard Sales and Service Office will also provide infor- 


mation and recommendations on material to be used if 
the original packing material is not available or is not 
reusable. If the instrument is to be shipped to a Hewlett- 
Packard Sales/Service Office for repair, attach a tag 
showing owner, model, serial number and repairs required. 


Figure 2—1 Noise Generator and Supplied Items 
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Figure 3—1 Front and Rear Panels 


| | 


FRONT PANEL 


LINE ON - OFF control. Latching push button. 
When operated, the neon indicator lamp (above) glows. 


NOISE SELECTION control. Push buttons, push — 
pull coupled for selection of either WHITE ог PINK 
noise. 


IMPEDANCE SELECTION control. Push buttons, 
push — pull coupled for selection of either 50 or 6002 
output impedance. 


NOISE OUTPUT connector. Selected noise (WHITE 
OR PINK) is available at this BNC connector. 


10dB ATTENUATOR switch. Attenuates output noise 
in 10dB steps. 


1dB ATTENUATOR switch. Attenuates output noise 
in 1dB steps. 


0.1dB ATTENUATOR switch. Attenuates output noise 
in O.1dB steps. 


REAR PANEL 


8 


9 


10 


11 


12 


13 


14 


15 


16 


CONNECTION to 8055A or any other external filter. 


GATE INPUT connector. Any external signal level 
between —1V and +2.8V disables noise output. 


CLOCK INPUT connector for external clock signal. 
NOTE: To be used only for WHITE noise output. 


BINARY OUTPUT connector. Pseudo-random binary 
sequence of 1,048,575 bits. Amplitude: 10V, 


CLOCK SELECTION switch. Slide switch selects in- 
ternal or external clock. 


TRIGGER OUTPUT connector. Positive going trigger 
pulse (== 10V), indicating the period of noise pattern. 


OUTPUT CONNECTION switch. Slide switch connects 
noise output signal to the front-panel OUTPUT BNC 
either directly or via Model 8055A or any other exter- 
nal filter. 


FUSE HOLDER 


POWER SELECTION switch. Slide switch to select 
desired supply voltage. 


POWER receptacle. The Model 8057А is powered by 
230 or 115V AC, 50 to 400 Hz ac supply. 


3 
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m INSTRUCTIONS 


3-1 GENERAL 


3-2 Refer to the control identification diagram 
(figure 3—1) and install the instrument as explained in 
Section 11. 


3-3 INTERNAL OPERATION 

3-4 Set the controls as follows: 

a. Depress LINE ON/OFF button 1 and veri- 
fy that the lamp lights. 

b. Press required NOISE button 2. 

с. Press required IMPEDANCE button 3. 

d. Set required output level on controls 5, 6 
and 7. 

e. Set switch 12 to INT. 

fi Set switch 14 to NORMAL. 

3-5 EXTERNAL FILTER 


3—6 If theoutput is to be processed by an external 
filter, connect the filter to the 5-pin connector 8 on the 
rear panel (refer to table 1—1 for the pin allocation), 
and set switch 14 to EXT FILTER. 


3-7 EXTERNAL CLOCK 


3-8 Set up as in paragraph 3—3, set switch 12 
to EXT and apply a suitable clock signal (table 1—1) to 
connector 10. The external clock may be any frequen 
cy up to 1 MHz, but refer to paragraph 4-18 (if it is 
intended to use frequencies below 520 kHz) and to 
paragraph 4—16. The external clock facility should not 
be used when pink noise is required (see paragraph 4—57). 


3-9 GATING 


3-10 The noise generator may be gated off by 
applying a TTL low state (or ground connection) to 
connector 4. The noise generator restarts when the TTL 
level goes high (or when the ground connection is re- 
moved). 
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4—1 INTRODUCTION 

4-2 This section contains a brief description of 
the way in which the 8057A works, the explanation is 
based on the block diagram in figure 4-1. 


4-3 The Shift Register 

4—4 The shift register is a series of flip-flops each 
of which acts as a store for binary digital information 
(‘bit’). Each stage can be in one of two stable states, thus 


DIGITAL- 
то- 
ANALOG 
CONVERTER 


SHIFT 
REGISTER 
32 STAGES 
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THEORY OF OPERATION 


SUMMING 
AMPLFIER 


it is said to contain a '1' bit if in the set state and a 'O' bit 
if reset, 


4-5 The shift register stages are connected іп 
cascade so that on receipt of a clock pulse the binary 
combination is moved along one stage, i. e., each stage 
assumes the previous state of the stage driving it. If, as 
shown in figure 4—2, the output of two stages is fed 
back through an exclusive-or gate to the first stage, the 
register will generate a repeated series of identical se- 
quences, known as a pseudo random binary sequence 
(p.r.b.s.). 


SMOOTHING NORMAL. 


BINARY 
OUTPUT 
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Figure 4-1 
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8057A Block Diagram 
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INITIAL STATE 


SUBSEQUENT STATES 
AFTER CONSECUTIVE 
CLOCK PULSES: 


15Т 
2ND 
3RD 
4TH 
5TH 
6TH 
7TH 
8TH 
9TH 
10TH 
11TH 
12TH 
13TH 
14TH 
15TH 


Figure 4—2. 
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15-bit Pseudo Random Sequence 


SHIFT REGISTER 
(FOUR "D* FLIP-FLOPS) 
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=a 
=a 
=a 
=a 
си 
=] 
=a 
-я 
za 
a 
= 
= 
E 
2 
= 
2 
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It can be seen from figure 4—2 that the sequence will 
repeat itself every 15th clock pulse for a register of just 
4 stages, also, it should be noted that the register never 
achieves a state with all stages at binary O. For a shift 
register of n stages, the sequence length is 2" — 1. 


4—6 In the HP Model 8057A Noise Generator the 
first 20 stages of a 32-stage register generate the p.r.b.s. 
(the output of the first 20 and remaining 12 stages is used 
to formulate the (sin x)/x waveform). Thus, under normal 
working conditions, the sequence will repeat itself after 
1,048,575 clock pulses; for test purposes, however, the 
active length of the register is shortened to 10 stages, 
which gives a sequence of 1,023. 


4—7 The Digital-to-Analog (D/A) Converter 


4—8 The outputs of each of the 32 stages of the 
shift register are fed in parallel to the D/A converter about 
to be described in order to form a Gaussian signal. 


4—9 However, consider first a simplified method 
of converting a binary signal into a multilevel analog 
waveform. Figure 4—3 shows a two-stage register coupled 
to weighting resistors of the same value. The circuit is so 
arranged that the current flowing through each resistor 
depends upon the state (717 or “07 of its associated stage. 
Thus, the possible combinations with two stages are: 


1; No current (both stages іп “0” state). 
2. One unit of current (either stage in ‘1’ state). 
3, Two units of current (both stages in the ‘1’ stage). 


crock > 


ASSUMED INITIAL 
STATE OF SHIFT 
REGISTER 0 


ASSUMED SUBSEQUENT 1 
STATES: 


Figure 4—3 2-Stage Shift Register and D/A Converter 


Hence the signal at the summing point can, at any given 
time, have one of three values, depending on the combi- 
nation of bits in the two stages. Note that, as in normal 
shift register function, the pattern changes only when a 
Clock pulse is received. 


Clearly then, with a large number of shift register stages 
contributing to the output, the number of possible levels 
is increased. The device therefore derives a multi-level 
waveform from a two-level signal. 


4—10 Now consider a single '1' pulse of width AT, 
applied to a 10-stage register (figure 4—4), driving ten 
identical loads. There is now no change in the output 
level at the summing point because the "1" passes from 
one state to the next. The output from the ten stages is 
therefore a stretched rectangulár pulse. With clock pulses 
at intervals of AT, the width of the output pulse will be 
10 AT. 
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Figure 4-4. Comparison between the Frequency Spec- 
trum of a Train of Pulses and the Equi- 
valent Stretched Pulse. 

4-1 А train of pulses of width AT has a (sin х) 


/x shaped spectrum with the first null occuring at the 
frequency 1/AT. Clearly, for a train of stretched pulses 
as in figure 4—4, the frequency of the first null is 
1/10AT. That is to say that the signal band width has 
been reduced by a factor of 10. 


4—12 In the 8057A the load resistors of the 32-stage 
shift register are chosen so that the current contribution 
at the summing point is graded, from one end of the 
shift register to the other, to follow the (sin x)/x curve 
(figure 4—5). 
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Figure 4-5. Weighting Resistors Chosen to give (sin x) 
/x Waveform 


4-13 As shown in figure 4—5, the (sin x)/x curve 
is incomplete and stops short at a point in the second 
lobe on either side of the center line; this is because of 
the practical limitations on the size of the shift register. 
Note that the contributions to the signal made by the 
first and last seven groups of resistors is required tobe 
the opposite polarity to that made by the resistors in the 
central group. This is achieved by supplying these two 
groups of resistors with the complement output signals 
from the respective register stages. 


4-14 Therefore a single ‘1’, starting at one end of 
the register and being conveyed (by a series of clock 
pulses), will generate a waveform as shown in figure 4-6 
(as is the case when the 8057A is set to TEST). 


Figure 4—6. Time Waveform Generated by a Single Recir- 
culating “1”, 
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4—15 In the normal mode the 20 active stages of 
the 8057A shift register generates the p.r.b.s. which is 
shifted throughout the complete length of the 32-stage 
register. The number of ones contributed to the output 
at any given time depends on the p.r.b.s. (and, therefore, 
also on the feedback loop which introduces a binary ‘1’ 
at the input of the first register stage). Thus, a series of 
(sin x)/x curves will be apparent at the output of 
the D/A converter (figure 4—7) the sum of which results 
in a noise signal with an almost rectangular frequency 
characteristic, as shown in figure 4—8. 


Figure 4—7. Time Waveforms generated by the Binary 
Sequence 
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Figure 4—8 Output Spectrum of the D/A Converter 


Owing to the limited size of the shift register, which 
results in truncation of the (sin/x)/x curve, the corner of 
the frequency characteristic is not perfectly square. The 
high frequency components in the output spectrum are 
caused by abrupt changes in the output levels as the 
pulses pass along the register and are removed by a 
smoothing filter (paragraph 4—17). 


4—16 The design of the filter (shift register and 
D/A converter) is such that the half-power frequency 
of the Gaussian noise spectrum occurs at 1/20th of 
clock frequency. For example, with the internal clock 
frequency of 520 kHz, the relative power at 26 kHz is 
—3dB. The output from the digital filter is a multi-level 
signal having an approximately Gaussian distribution of 
amplitude and it is distinguished from а conventicnally 
low-pass filtered signal only by the abrupt steps between 
levels. The amplitude of the probable density function 
(P.D.F.) of the multi-level signal is not significantly affec- 
ted by the values of the weighting resistors assigned to the 
various shift register stages. The Gaussian nature of the 
P.D.F. arises mainly from the apparent randomness of 
the changing pattern of the binary signal within the shift 
register. Thus the P.D.F. attains a closer approximation 
to the Gaussian curve as the sequence length, and hence 
the randomness is increased. Note that the clock fre- 
quency (fc) affects the spacing (Af) between the har- 
monic components, and also the value of the half-power 


frequency (fo). 


4—17 Smoothing Filter 


4—18 As previously mentioned, unwanted high 
frequency components in the output from the digital fil- 
ter summingamplifier areremoved by ananalog smoothing 
filter.In analog computing applications, time derivates of 
signals occur frequently and, whenever a signal has sharp 
edges, there is a danger that the derivatives could cause 
overload. In the case of a stepped waveform, with its 
very fast transit times, even the first derivatives would 
be a series of very large amplitude spikes. For this reason, 
a second order analog filter is included in the 8057A to 
remove the sharp edges from the digital filter output 
waveform. As a result, neither the first nor the second 
time derivatives of the waveform yield sharp spikes. The 
P.D.F. for both derivatives is, therefore, reasonably 
Gaussian. Note that, when operating from an external 
clock with a frequency lower than the 520 kHz of the 
internal clock, the output becomes more and more 
step-like. 


4—19 Acircuitprovidinga3dB per octave attenuation 
may be switched into the smoothing filter if a narrower 
(‘pink’) spectrum is required instead of the broader 
(‘white’) spectrum. 


4-20 Output Attenuator 
4—21 The output signal from the smoothing filter 


is applied to the attenuator which provides an output from 
20 to 129.9dB above 14V in 0.14В steps. 


4-22 For spectra other than those for white or 
pink, an external filter can be connected between the 
smoothing amplifier and the attenuator. 


4—23 Trigger Output 

4—24 A circuit is incorporated which outputs a 
trigger pulse when the first 20 stages of the shift register 
assume a particular content. The trigger thus identifies a 
particular event in the p.r.b.s. which may then be 
regarded as the 'start' and 'end' of the sequence. 


4—25 Binary Output 


4—26 The binary amplifier receives the p.r.b.s. 


from the output of the last stage of the shift register. 


The pulse sequence is amplified to a fixed output of 
10 volts with an open circuit impedance of approxi- 
mately 600 Ohms. 


4—27 Automatic Start 


4—28 Under normal working conditions, the 8057A 
shift register could not set itself to an all zero state. There 
is, however, a possibility that directly after switching 
the instrument on, all active stages of the shift register 
could assume the "0" state. This situation is prevented by 
a reset pulse, generated by an automatic start circuit, 
which ensures that the register is always started with the 
same pattern of ones and zeroes. 


4—29 Clock Generator 


4—30 An oscillator and a pulse shaping network are 
used to generate the shift register clock pulses which have 
a frequency repetition rate of 520 kHz on internal opera- 
tion. When triggering externally, the clock pulse rate is 
the same as that for the trigger up to a maximum fre- 
quency of 1 MHz. 


4—31 Gate 


4—32 Positive signals (or open circuit) applied to 
the rear panel ‘Gate Input’ connector will gate the instru- 
ment on to produce bursts of noise. After gating, the 
clock generator is stopped and the binary state of the 
register stages is reset to a fixed combination. 


4—33 DETAILED CIRCUIT DESCRIPTION 
4—34 Shift Register (Figure 7—5) 


4—35 The shift register uses 16 integrated dual 
D-Type Flip-Flops (МСТ to MV 16) (Figure 7—2) of which 


MC1 to MC10 form the 20 active stages used to generate 
the p.r.b.s. Selected outputs are fed back to the first 
stage via the logic gate MC17, MC18 and MC19 and 
mode switch S1. 


4—36 With the switch A2S1 (figure 7—3) set to 
N (for 'normal' operation), the active length of the re- 
gister is 20 stages; when А251 is set to T (test), the 
active length is shortened to 10 stages. (See paragraph 
4—6 for sequence length). 


4—37 When the instrument is turned on, a pulse 
from O37 of the automatic start circuit is applied to the 
set or reset of'each flip-flop stage, so that the initial 
state of the shift register is set up as follows: 
1111 1110 0011 1100 0000 0111 0001. The shift 
register also starts with this combination each time the 
clock generator is enabled by a gate signal. Clock pulses 
applied to each stage are from the output of O45 and 
046. 


4-38 Digital-to-Analog Converter (Figure 7-5) 


4—39 Each D/A converter consists of a clamping 
network which uses a transistor (Q1 to 030) and its 
associated resistances. The operating voltage (+11.7 volts) 
is supplied by the voltage source comprising of A3023 
and 025 (figure 8-10). 


4-40 With the exception of stage 8 and 25, every 
stage is allocated a precision weighting resistor, R31 
to R84. Stages 8 and 25 do not contribute to the signal 
because the output at that point corresponds to the 
zero crossing point of the (sin x)/x waveform (figure 
4-6). The output from the weighting resistors is applied 
to the summing amplifier. 


4—41 Summing Amplifier, Smoothing Filter and 
RC Network 
4—42 The transistors O1 and O8 form the summing 


amplifier. The signal from the weighting resistors (R31 
to R84) has a dc offset which is neutralized by the 
application of a negative voltage via R2 and R3. The 
white noise signal is adjusted for dc offset zero by R2 
and the pink noise signal by R70. The white noise rms 
amplitude is adjusted by means of R68 and the pink 
noise rms amplitude is adjusted by R65. For white noise 
the filter is dc coupled to the summing amplifier, in 
PINK mode the filter is ac coupled to the summing ampli- 
fier via C12 and C13 and incorporates the RC network 
R43 to R52 and C15 to C23. 


4—43 The input stage (O1) is part of a differential 
amplfier, the output of which is further amplfied by a 
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second differential amplifier (O3 and O4); the high fre- 
queny response is compensated by C1 and O6. A balanc- 
ing resistor R5 is connected between the collectors of 
ОЛА-В to minimize the loading effects of ОЗ and 04 
upon the amplitude. The emitter followers 07 and Q8 
are forward-biased by CR1 and CR2; the output signal 
(inverted with respect to the input signal) is connected 
via a feedback link, R12/R65, to the amplitude input. 


4—44 The smoothing filter circuit is similar to that 
of the summing amplifier but is connected (by means of 
R19, R20, C4 and C5) as an active filter with a cut-off 
frequency of 110 kHz. In the PINK MODE the filter is 
ac coupled to the summing amplifier via C12 and C13 
and incorporates the RC network R43 to R52 and C15 
to C23. 


4—45 Attenuator (Figure 7—9) 


4—46 The attenuator is a ladder attenuator with 
separate controls for 10's, units and decimals of dB. 


4—47 Trigger Output Generator (Figure 7—7) 


4—48 The trigger is generated when the diodes 
CR1 to CR20 sense a high (or low) state at the О (or 
the Q) outputs of the first 20 flip-flops. Therefore, at a 
particular shift register content (paragraph 4—37), the bia 
of Q19 becomes positive via R90, CR21 and CR22 
(figure 8—8, sheet 3 of 4), thus opening this transistor 
and closing O20. After the clock pulse has shifted the 
initial word, the positive bias at the base of 019 is 
terminated, turning 019 off and 020 on, thus ending 
the trigger pulse. 


4—49 Binary Output Amplifier (Figure 7—7) 


4—50 With the binary output from stage 31 of the 
shift register in a low state, O21 will conduct, keeping 
Q22 turned off. When the situation changes to high 
output, the voltage at R60 is clamped by the emitter 
base diode of 022, and O22 conducts. 


4—51 Automatic Start Logic (Figure 7—5) 


4—52 The automatic start circuit 034/035 prevents 
the instrument from being disabled at switch-on by the 
shift register holding 32 zeroes. 


4-53 The capacitor C2 is charged by 034 via R94. 
When the voltage across C2 has reached the threshold 
of the uni-junction transistor Q35, it discharges through 
the network 035, R95, CR23 and R98 and thus reduces 


the emitter current of 036. O37 is turned on, sending a 
short reset pulse to the shift register. 


4—54 Clock Generator (Figure 7—5) 


4-55 Тһе clock pulse is generated by the relaxation 
oscillator Q39 and O41. Suppose that Q39 and O41 are 
both off. C3 is then charged by Q40 at a constant rate, 
causing the junction of C3 and CR27 to fall towards the 
negative supply voltage. Consequently, the base emitter 
voltage of Q39 increases above the threshold and Q39 be- 
gins to conduct. As it does so, the base potential of Q41 
falls and positive feedback is applied to the base of 
Q39; this results in both transistors being turned on 
rapidly. 


4-56 А low impedance path now exists between 
the negative (top)end of C3 and the positive supply. C3 
discharges rapidly causing the base emitter voltage of 
Q39 to fall below threshold. The trigger is a regenerative 
process in which both transistors are turned off rapidly. 
Pulse shaping is accomplished by the Schmitt trigger 
044 to 046. 


4-57 To operate from an external trigger, the clock 
generator is stopped by a negative potential applied from 
the voltage divider R112, CR30 and R113 via the rear 
panel INT/EXT switch to the base of Q39. Thus the 
voltage at C3 is clamped by the diodes CR28 and CR29 
holding 039 off. When a positive trigger signal is applied 
to J4, the Schmitt Trigger, (042/043), sends a short 
positive pulse (shaped by L1 and R117) via CR31 to the 
base of 039 initiating one generator cycle. В107 is 
Switched in parallel with R106 so that the charging 
current for C3 is increased thus permitting triggering 
frequencies up to 1 MHz. Note that, the pink output 
has the same RMS level as the white output and that con- 
sequently, the peak pink level is higher. Operation at 
clock frequencies other than the internal rate of 520 kHz 
can, therefore, lead to saturation of the amplifier. The 
external trigger, then, should not be used when pink 
noise is required. 


4—58 Gate (Figure 7—5) 


4—59 With the “Gate Input” grounded or in a low 
state (—1V to +2.8V) O36, 037 and 038 are turned оп, 
Q38 draws the current from 040, hence the clock gener- 
ator isstopped, and O37 holds all 32 shift register flip-flops 
in a particular state (paragraph 4—44). Thus, when the 
gate voltage goes high, the shift register recommences 
from a particular state. The appropriate waveforms are 
shown in Figure 4—10. 


4—60 Power Supply 


4-61 The power supply assembly А1 provides the 
necessary operating voltages for the noise generator 
circuits. Since both the 15 volts positive and the 15volt 
negative circuits are similar, only the positive circuit will 
be described. 


4—62 Rectifiers CR1 to CR4 supply theunregulated 
voltage to the regulator circuit. Transistors О5 and 
Q6 make up to the differential amplifier which com — 
pares the line voltage level (adjustable by R10) to the 
reference voltage at CR6. Any variation of the +15 volt 
output is sensed by Q5 and Об to produce an error signal 
which is amplified by ОЗ and 01. 


4—63 The current limiter Q4 is turned off under 
normal working conditions. Should the load current ex- 
ceed 460mA, O4 will be turned on by the voltage drop 
across R4. When O4 turns on, Q1 and 02 are turned off. 


4—64 The shift register requires a potential differ- 
ence of 5V, but, to allow proper operation of the summing 
amplifier circuit, the potential must be biased so that its 
return is at +10 volts. This is achieved by connecting the 
positive end of the potential difference established by 
012 to O14 to the +15V line. 


P P P fp go PF FIFA 


5-1 INTRODUCTION 
5-2 The following information is presented in 
this section: 
a. Testing and Troubleshooting 
b., Removal and replacement of covers 
с. Recommended Test Equipment 
5-3 TESTING 
5-4 The performance checks described іп the 


following tables are independent procedures which are 
intended to verify that the instrument is operating in 
accordance with the specification stated in table 1— 1. 
These test procedures can also be used as a guide for 
troubleshooting in conjunction with figures 5—1 and 
5—2. A list of recommended equipment required to test 
the 8057A appears in table 5—1. 


5-5 INSTRUMENT COVER REMOVAL 


5-6 Тһе top, bottom and side covers can be sepa- 
rately removed to gain access to all assemblies. Each cover 
is secured by screws which are threaded into fasteners 
attached to the instrument castings. 


Table 5-1 


SECTION V — Page 5-1 


Test Equipment 


MAINTENANCE 


5-2 


Table 5-2. Performance Check: Sequence Length 


10120A 


Set controls as follows: 
8057A CLOCK SELECTOR SWITCH INT. 


5245L PERIOD AVERAGE RANGE x1 
TIME BASE EXT. 
SENSITIVITY 1 volt rms. 


53451. display should read: 


262,144 = sequence length + 1 


4 


Table 5—3. Performance Check: Clock Frequency 


INTERNAL OPERATION 


Set controls as follows: 


8057A CLOCK SELECTOR SWITCH INT 


5245L FUNCTION Period av. 
range x 1 
TIME BASE 1т5 
SENSITIVITY 1 volt rms. 


5245L should indicate: 2016 mS + 20 mS 


EXTERNAL OPERATION 


Set controls as follows: 


8057A CLOCK SELECTOR SWITCH EXT. 


8003A REP RATE SELECTOR 10 MHz 
REP RATE VERNIER ccw 
(Do not exceed 1 MHz) 
PULSE WIDTH. SELECTOR 30 nS 


PULSE WIDTH VERNIER CCW 

AMPLITUDE 5V 
1420A TRIGGER INT + 

MAGNIFIER x1 

SWEEP TIME 0.5 uS 
1402A FUNCTION A 

POLARITY * 

CH. A INPUT ON 

CH. A COUPLING DC 

CH. A SENSITIVITY 0.5 V/cm 
5245L FUNCTION Period av. 

range x 1 
TIME BASE “1 т5 
SENSITIVITY 1 volt rms. 


The 5245L reading should correspond 
to the following: 
1,048,575 


і iod: T = ———— 
Trigger pulse period ОН OE 


е! 


WOWOW OW ७ We 1. сг. 101117121212121211221211121: 


Table 5-4. Performance Check: Gated Operation 


Fir 


EXT. О 
TRIGGER 


1402A 


Set controls as follows: 
8057A CLOCK SELECTOR SWITCH INT. 


8003A REP RATE SELECTOR 0.3 MHz 
REP RATE VERNIER ८८७ 
PULSE WIDTH SELECTOR 0.1 т5 
PULSE WIDTH VERNIER ССМ 


AMPLITUDE % 2.3 volts 
1420A TRIGGER EXT 

SWEEP TIME 20 uS 
1402A FUNCTION ALT 

POLARITY * 

CH. A 5 V/cm 

CH. A COUPLING DC 

CH. B 1 V/cm 

CH. B COUPLING DC 


Binary output signal should be enabled when the gate 
amplitude is >+4.5 volts and disabled when < +2.8 volts. 


Table 5—5. Performance Check: White Noise Linearity 


(७ REL. 


MODE SEL. 


8 о FC Or 


о 


Set controls as follows: 


8057A ATTENUATOR 129.9 dB 
NOISE WHITE 
IMPEDANCE 600 Q 


S1 (mounted on assy ^2) T 


302A SCALE VALUE RELATIVE 
MAX INPUT VOLTAGE 1 volt 


MODE SELECTOR NORMAL 
FREQUENCY 0 Hz 
RANGE 300 mV 


Increase the Wave Analyzer frequency until the meter 
indicates the first harmonic peak. Frequency reading 
should be about 500 Hz. 

Set MODE SELECTOR SWITCH to AFC. Observe that 
the meter needle remains on top of the peak and then 
turn the setting to OdB by means of the MAX. INPUT 
VOLT. AGE VERNIER. 

Set MODE SELECTOR to NORMAL. Find the second 
harmonic by increasing the Wave Analyzer frequency 
until the next peak causes a deflection on the meter. 
Set MODE SELECTOR to AFC. Meter should now indi- 
cate OdB (+ O.3dB). The harmonic spacing should be 
about 500 Hz. 


Continue checking linearity and harmonic spacing up to 
27 kHz. 


Table 5-6. Performance Check: Pink Noise 


302A 


RANGE FREQ. 


OdB छि О 


Gs REL. 


MODE SEL. 
-О 


AFC ДІВҒО 
9० 


о 


Set the controls as follows: 


8057A Noise PINK 

302A МАХ. INPUT VOLTAGE 3 volts 
SCALE VALUE RELATIVE 
MODE SELECTOR NORMAL 
FREQUENCY 0 Hz 
RANGE 300 mV 


Increase the Wave Analyzer frequency until the meter 
indicates the first harmonic peak. Frequency reading 
should be about 500 Hz. 

Set MODE SELECTOR SWITCH to AFC. Observe that 
the meter needle remains on top of the peak. Find the 
second harmonic (first octave). The meter should indicate 
—3dB (+ 0.5dB). 

Find fourth harmonic (second octave). Meter should in- 
digate —6dB (+ 0.5dB). 

Result: 

Harmonic spacing should be about 500 Hz. The spectrum 
should increase Бу ЗАВ per octave (+ 0.54В) up to 15 kHz. 
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Figure 5—1 Organisation of Tests 


Section И! and the performance checks 


Figure 5-2 


Set the 8057A controls as follows: 


CLOCK SEL. switch: INTERNAL 
OUTPUT CONN. switch: NORMAL 
IMPEDANCE: 50 


BINARY No 


OUTPUT 
? 


ASSY A3 
AMP BOARD 


: A281 
TO NORMAL 


ASSY A3 
AMP BOARD OF 

"REGISTER STATE* 
GATE 


C T 
SWITCH A7 


TRIGGER 
OUTPUT 


А251 
БЕТТО 

NORMAL 
? 


NO 


Yes 


BINARY YES 
OUTPUT 
? 
NO 


элу SUMMING 
REFERENCE (TP3) AMPLIFIER. SMOOTHING 
VOLTAGE OUTPUT (TP1) FILTER 


? ? 


D/A CONVERTER 
D/A CONVERTER OR 


POWER SUPPLY SUMMING AMP 
FAULTY 


TRANSFER 
A24 TO 
A232 


SET A251 
TO 
NORMAL 


CLOCK 
GENERATOR 
(ТР2) 

? 


SR 
CIRCULATES 
A SINGLE ‘1’ 
? 


SET А251 
ТО TEST 


SHIFT 
REGISTER 


CLOCK 
GENERATOR 


Figure 5—2 Troubleshooting Flow Chart 
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6-1 INTRODUCTION 


6-2 This section contains information for ordering 
replacement parts. Table 6—1 lists parts in alpha-numeri- 
cal order of their reference designators and indicates the 
description and HP stock number of each part, together 
with any applicable notes. 


6-3 ORDERING INFORMATION 


6-4 То order a replacement part, address order 
of inquiry either to your authorized Hewlett-Packard 
sales representative or to: 


CUSTOMER SERVICE 
Hewlett-Packard Company 

333 Logue Avenue 

Mountain View, California 94040 


ШЕ VI — Раде 6-1 


REPLACEABLE PARTS 


or, in Western Europe, to: 


Hewlett-Packard (Schweiz) SA 
Rue du Bois-du-Lan 7 
1217 Meyrin 2 


Geneva 

6-5 Specify the following information for each 

part: 

a) Model and complete serial number of instru- 
ment. 

b) Hewlett-Packard stock number. 

c) Circuit reference designator. 

d) Description. 

6—6 To order a part not listed in table 6—1 give a 


complete description of the part and include its function 
and location. 


REFERENCE DESIGNATORS 


A - assembly 

B - motor FL 

BT = battery HR 

с - сарас ог - jack 

СР = coupler - relay 

CR = diode L = inductor 

DL = delav line M - meter 

DS - lamp MC = micro-circuit 


terminal board 
test point 


= plug R у = vaccuum tube, neon 
= transistor bulb, photocell, etc. 
- resistor VR 7 voltage regulator 

т thermistor w cable 

= switch x socket 

= transformer Y crystal 


REFERENCE 
DESIGNATOR 


НР PART 
NUMBER 


98757-66501 
98057-66502 
98057-66503 
08057-61901 
98057-61992 


8057-61903 
08057-61904 


0160-2218 
2140-0008 


2110-0201 
211C-0318 


125С-0118 
1256-0118 
1256-0118 
1250-0118 
1256-0118 


1251-2165 
1251-2357 


2758-0049 
3101-1235 
3101-1235 
3101-1234 
$080-0913 


8120-1349 


DESCRIPTION 


ay 25 

AY SHFTAGST 
AY AUT १५० 
AY ЗТЕРАТТ 
АУ STEDATT 


AY STEDATT 
АУ PBTN 


Бага 
LAMP NEON 115V 


FUSF .25 FER 
FUSE .125 FER 


CONN ANC BLKHD 
SAME 85 1 
SAME AS 1 
SAME AS 1 
SAME AS 1 


CONN SF ५१६८६० 
CONN РМА АС РЕСЕ 


R-F 33K5% „25м F 
Sw SLINE 0901 
SAME AS S 1 
54 SLIME порт 
XFURPHP 


pup CORN SET 


Table 6—1 Replaceable Parts 


CIRCUIT DIAGRAM 
5НЕЕТ GRID 
NUMBER | REFERENCE| 


COMPONENT 
LAYOUT 


REFERENCE 
DESIGNATOR 


al а 
a c2 
al сєз 
al Cs 
al C5 
al Có 
al CT 
al CB 
м сэ 
al Go 
al Cl 
al C12 
м сіз 
n 
al CRI 
Al саг 
AL сөз 
AL Cae 
AL CRS 
aL све 
al CRT 
aL сав 
Al саз 
AL сало 
Al сац 
м Cal2 
“ ८५1३ 
al се 
“ CRIS 
al 6916 
Al сот? 
м л 
Al Јг 
at о! 
al 92 
al 03 
al 04 
м 05 
a 06 
м от 
^M ०8 
410 99 
Al 010 
“ он 
^l 012 
at оз 
цаас 
al 015 
Al 016 
ы m 
“ 2 
в 
400. 
al as 
Al Re 
aL 87 
“ вв 
al 99 
ы ше 
м RIL 
Al RI? 
१] R13 
цаас 
al 815 
al nó 
al RIT 
al RIB 
al 819 
al ९2९ 
al ва 
Al 22 
41 १2३ 
al R24 
al #25 
Al ९26 
Al ७27 
41 я?а 
^L 829 
al R30 
аї аз? 
^l өті 


НР PART 
NUMBER 


0180-1723 
0180-0196 
0180-0197 
018С-0098 
0180-1723 


0182-0196 
018C-0197 
0180-0098 
018С-0237 
0150-0096 


0180-0137 
0186-0212 
9160-2147 
0160-2147 


1901-0194 
1901-0194 
1901-0194 
1901-0194 
1902-3107 


1902-0041 
1901-0194 
1901-0194 
1901-0194 
1901-0194 


1902-3107 
1902-0041 
1901-0194 
1901-0194 
1901-0194 


19С1-019% 
1902-0188. 


1251-0213 
1251-1513 


1854-0022 
1854-0072 
1854-0329 
1854-0329 
1854-0307 


1854-0307 
1854-0022 
1854-0072 
1854-0329 
1856-0307 


1854-0307 
1854-0307 
1854-0072 
1854-0329 
1854-0307 


1858-0329 


0698-4271 
0698-4271 
0698-9248. 
2727-0001 
0598-4248 


698-4299 
0698-4282 
6698-4290 
0698-4253 
2100-2739 


0698-4245 
0598-4271 
0698-4271 
0698-4248 
0698-4288 


0698-4293 
0598-4282 
0698-4290 
0698-4253 
2100-2739 


0598-4245 
0698-6235 
0698-4271 
0698-4271 
0727-0001 


758-0126 
0698-6744 
2100-2196 
0698-4245 
698-4258 


0727-0081 


(837-7015 


DESCRIPTION 


SHEET 
NUMBER 


GRID 
REFERENCE 


CIRCUIT DIAGRAM Г сомромент: 


LAYOUT 


८-६ 50008 50У 
С-Е 560Е 15V 
C-F2.2UF 20V 
८-६ 10006 2CV 
८-६ 50СЏЕ 50У 


C-F 5608 15४ 
C-F2.2UF 20V 
C-F locur 20V 
C-F 50008 25V 
C-F „050Е 100V 


C-F 10006 10У 
C-F 25CUF 12V 
८-६ 202546 100४ 
८-६ .025UF 100४ 


010 51 50४ .754 
DIN SI 50у „754 
DIO SI 59V „754 
DID SI 50% „754 
DIO BKON 5.76 V 


ото BKON 5.11 V 
010 $1 50% „754 
DIO ST 50४ „754 
010 SI 50४ „754 
DIN SI 50У „754 


DIO BKCN 5.76 V 
DIO AKON 5.11 V 


010 51 50४ „754 
DIO SI 52V „754 
DIN ST 50V „754 


ОТО 51 50V .75A 
DIO AKON 4.12 V 


CONN PC 15 CONT 
CONN 9C 18CONT T 


хота SI ном 
х5та 23054 $1 
хотр ST NPN 
х5т8 51 NON 
XSTO 51 NPN 


xSTP SI NPN 
XSTP 51 NON 
х5т8 2N3054 SI 
хто SI NPN 
XSTO 51 мон 


х578 SI NPN 
XSTe SI NON 
хто 283966 SI 
XSTO 51 NON 
xSTn 51 NON 


XSTR S! NPN 


8-Р 5.1K51 .125M 
R-F 5.151 „125и 
R-F 560 5% „125и 
8-Р 1.5 2% „би 

9-8 560 st „1254 


RF ३३८५४ „1254 
9-8 15кбт .125М 
8-8 33K5T „125 
2-Е 910 St „1254 
R-VAR 220 2M CER 


8-ғ 397 sz „1254 
४-६ 5.1К5Ж „1254 
४-६ 5.1К5Ж .125W 
8-8 560 5% „125и 
9-Е 560 57 .125W 


8-Р 33к5т „1254 
8-Р 155% „1250 
m-F ३33९5४ .125W 
४-६ 917 58 „1254 
R-VAR 220 2W (६9 


R-F 390 58 .125W 
४-६ 150 57 „1250 
9-Е 5.1052 „125и 
९-६ 5.1051 „125и 
9-8 1.5 2% „би 


9-Р 51 5% .125W 
8-ғ 29 51 .125М 
R-VAP 100258 

७-४ 390 5% „1250 
९-६ 1.5057 .125W 


RF 1.5 2* „би 


THUS SOC DISC 


x 


а Р P 


(P e 


ааай тай тайт 


и 


E 


h 


Nee See За Ча Ча hhh 


Table 6-1. Replaceable Parts (cont'd) 


REFERENCE 
DESIGNATOR 
A2 сг 
А? C3 
42 са 
а? 05 
^2 C5 
а? с? 
A2 Ca 
A2 2) 
а? ас 
a2 cnt 
82 сиг 
a2 СР 
А? Cou 
а? саз 
a2 ८१७ 
А2 COT 
१? сов 
^2 caq 
a2 Саа 
А? сац 
42 ८०1२ 
a2 ८९1३ 
^2 Cals 
42 (१15 
A2 cal 
A2 Сә17 
A2 CRIA 
A2 (०1५१ 
[Н ८१२१ 
42 сага 
A2 ८922 
A2 CR23 
a2 ९०२५ 
१2 C025 
a2 CR26 
А2 Ca27 
а? сөге 
A2 C229 
A2 ८९३१ 
а? саз1 
a2 с°з? 
А2 ८०३३ 
a2 СЕЙ 
A2 ८५९३५ 
А? а 
42 ма 
a2 чс2 
A2 “C3 
^2 “с 
А? MCS 
A2 uC 
A2 MCT 
a2 мев 
A2 "co 
а? "CIC 
A2 "Cut 
A2 мсі2 
A2 ५९13 
а? "Clé 
А? 4९१5 
а? “Clo 
A2 MOLT 
^2 MIR 
A2 «cts 
^2 01 
A2 02 
A2 23 
a2 0 
१2 05 
аг ов 
A2 07 
а? ов 
A2 09 
А? те 
^2 оп 
^2 012 
A2 013 
А2 914 
^2 015 
a2 016 
а? 917 
а? 018 
^2 019 
A2 02^ 
a2 021 
a2 922 
A2 023 
а? 024 
A2 025 


НР PART 
NUMBER 


0180-1746 
^l4C-0157 
0160-0153 
0160-2265 
9167-0174: 


0150-0121 
2187-0197 
9180-0197 
0140-0196 


1901-0040 
1901-0040 
1901-0049 
1991-0060 
1991-006" 


1901-0040 
1901-0040 
1901-0040 
1901-0048 
1901-0049 


19C1-004^ 
1901-0040 
1901-6040 
1901-0040 
1901-0040 


1901-9063 
1921-0047 
1921-2044 
1901-0669 
1901-0640 


1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0087 


1916-0034 
1901-0942 
1801-0940 
1901-0040 
1801-0040 


1901-0049 
1891-9040 
1901-0045 
1901-004n 
1901-0049 


914-0111 


182С-0077 
1820-0077 
1820-0077 
1829-0011 
1820-0077 


1920-0077 
1820-0077 
1820-0077 
1820-0077 
1925-0077 


1820-0077 
1820-0777 
1820-0077 
1820-4677 
1820-0077 


1820-0077 
1820-7063 
1820-0654 
1820-0054 


1853-7229 
1853-0229 
1853-9229 
1853-7229 
1853-0229 


1883-0229 
1853-0229 
1853-0229 
1853-0229 
1883-9229. 


1853-0229 
1853-0229 
1853-0229 
1853-0229 
1853-0229 


1853-0229 
1853-6229 
1853-0224 
1853-0229 
1853-0229 


1853-9229 
1853-0229 
1853-0229 
1853-0229 
1853-0229 


DESCRIPTION 


C-F 1508 20% 
८-६ .n618570F 
С-Е .0с10Е 209V 
८-६ 2298 500У 
८-६ .47UF 25V 


C-F .lUF 50У 
C-c2.2UF 20V 
C-F2.2UF 20V 


C-F 


nin 
pin 
019 
ото 
nin 


Din 
мө 
ота 
ма 
nin 


ото 
"т 
ото 
тіс 
०10 


т 
oto 
ото 
ото 
oto 


nio 
010 
pin 
сто 
ота 


010- 
010 
ntn 
010 
ntn 


ото 
010 
017 
nin 
णात 


сми 


15СРЯ 3 


$1 30V 
51 злу 
51 злу 
51 30४ 
St 30v 


51 anv 
51 зам 
SI зам 
$1 злу 
SI aov 


st ३१४ 
SI зам 
SI злу 
St зам 
ST 30v 


ST ३०४ 
SI 30V 
st aav 
SI зем 
SU зем 


51 зам 
51 30४ 
St 30v 
51 309 
st aw 


GE 25V 
51 3१४ 
51 30४ 
Sr зем 
st алу 


St ३0४ 
SI зем 
ST ३०४ 
Sr 30५ 
ST 30v 


-Снпке 


осу 


+034 
EH 
03^ 
034 
BETI 


403A 
2938 
२0२4 
203A 
2038 


2038 
203A 
«ЗА 
२034 
«034 


EN 
КЕЛН 
२0 3१ 
2234 
1034 


+034 
КЕЈ 
.^3A 
.03^ 
.23^ 


ла 
२038 
03A 
‚оза 
NET 


403A 
EN 
ETY 
* 038 
.03^ 


3.304 


IC 7474N кошу 
IC 74744 EQUIV 


1c 7 


алан EQ 


Utv 


ТС 7476N EQUIV 


Ic 7 


Ic 7 
tc 7 
tc 7 
ІС 7 
IC 7 


tc 7 
१८7 
IC 7 
ICT 
7 


IC 7 
тс 7 
(67 


474N ЕО 


атам EOI 
атақ со 
стен FOI 
атам EQ 
атак EQ 


стен FO 
атам EO 
стен FO 
атам ғо 
алам EQ 


отам ғо 
५61५ EQ 
алам со 


117 


utv 
117 
n 
пу 
UIV 


urv 
"rv 
2117 
"rv 
"rv 


"rv 
117 
Utv 


ТС 74^^N ECUIV 


xsre 
х5та 
xsre 
хата 
х5те 


XSTR 
х5те 
х5те 
сте 
४५६१० 


хта 
х5то 
хата 
х5тө 
хата 


хата 
xsra 
xsra 
х<та 
х$то 


XSTR 
хоте 
х5те 
XSTP 
XSTR 


St өнө 
ST ०७७ 
ST оңо 
ST onp 
St ०५० 


St PNP 
$1 око 
St омо 
St омо 
ST OND 


St әне 
<! OND 
St өнө 
51 PNP 
St омо 


St Pno 
St १९७ 
SI PNP 
Sr оңо 
ST око 


ST PNP 
SI PND 
51 OND 
St оқр 
$1 PND 


CIRCUIT DIAGRAM 


‘SHEET GRID 
NUMBER | REFERENCE| 


COMPONENT 
LAYOUT 


REFERENCE 
DESIGNATOR 


A2 0027 
a2 02% 
A2 029 
a2 93^ 


оза 
935 
036 
037 
238 


039 
ger 
941 
942 
943 


944 
045 
066 


Lr 
Рә 
яз 
8“ 
85 


в. 
87 
RB 
89 
RIN 


RIL 
912 
R13 
272 
815 


816 
817 
७18 
819 
LE 


R21 
922 
223 
224 
825 


R26 
०२7 
428 
R29 
R30 


aM 
БЕН 
R33 
аза 
R35 


236 
937 
838 
оза 
449 


Ral 
942 
243 
R44 
R५5 


Roe 
вет 
R48 
R५१ 
850 


RSL 
952 
R53 
R54 
855 


856 
857 
858 
859 
R60 


в“ 
262 
263 
ова 
265 


R66 
R67 
ава 
R89 
ота 


НР PART 
Mei 
st 


1853-0229 хта SI PNP 
1853-0229 XSTO 51 PNP 
1853-3229 х$то ST оңо 
1853-0229 XSTR ST эмр 
1853-0229 х519 ST омо 
1853-0099 х519 ST PNP 
1855-0012 XSTP 2५2646 UJ 
1854-0397 ३१६१० SI қоң 
1854-0307 х519 SI NPN 
1853-0097 х5та ST оңо 
1854-0019 XSTO ST NON 
1854-0329 XSTP 5! қом 
1853-0036 х5та 51 омо 
1854-0307 ५५7१० 51 NPN 
1854-0307 XSTR 51 мәк 
1854-0019 XSTO SI NPN 
1856-9019 х578 51 мом 
1854-0619 хто St NON 
0698-4257 8-8 1.3k5* „125и 
0698-4257 ४-₹ 1.3051 „1254 
0698-4257 8-Е 1.3052 .125W 
0698-4251 FoF 1.зк5: „1250 
0698-4257 Р-Р 1.3057 21254 
0698-4257 RF 1.зк5т .125W 
0698-4257 8-Р 1.зк5т .125W 
0698-4257 8-8 |.зк5т „1254 
0698-4257 Я-ғ 1.3052 .1254 
0698-4257 8-8 1.3К58 „1254 
9698-4251 ४-६ 1.35: „1254 
0698-4251 Par 1.3К55 21254 
0698-4257 A-F |.зк5т .125н 
0598-4257 8-8 ү.3К57 21258 
0698-4257 ७-6 1.3052 .125W 
0698-4257 8-ғ 1.3қ55 .125W 
0698-4257 8-ғ 1.3К55 .125к 
0698-4257 РСЕ 1.3К55 „1264 
0698-4257 8-8 1.3057 .125н 
0698-4257 8-Е 1.зк5т „125и 
0698-4257 8-8 1.365. „1254 
0698-4257 9-8 1.35" „1254 
с698-4257 ४-6 1.3052 „126 
0698-4257 8-6 1.365. 21254 
0698-4257 ७-6 1.3051 21258 
0598-4257 ४-६ 1.2052 .125W 
0698-4257 ७-६ 1.3К5" „1254 
0698-4257 9-Е 1.3Х55 „125и 
7698-4251 9-Е ү.3К57 1254 
0698-4251 ७- 1.3к5% .1254 
9757-0484 8-6 619182 „1259 
^598-4278 ४-६ LAKSE .125W 
9698-4278 Я-Е १0४५६ .125W 
2698-5797 8-Е 296% 1% .125 
0698-5796 ७-5 196K 1% „125 
0698-4278 ४-६ 1065५३४ „1254 
698-4278 ७-६ 10४५६ 21254 
0698-5795 в-Ғ ү38к.55 
3757-6467 8-5 121К15 „1250 
0698-4278 8-8 10К55 „125и 
2598-4278 8-6 10५५५ .125W 
2757-0469 9-Р 157к1* .125प्र 
0757-0472 ४-६ 20012 „125и 
१698-4278 8-ғ 1755 „125и 
0757-0467 8-Ғ 12161६ „125и 
9698-4278 ४-६ 1065४ „125и 
0698-4278 8-ғ 10К55 „1254 
0698-5794 8-Ё 52.60.57 
0698-5793 ४-६ 31.10.57 
0698-4282 8-Ё 15K5% „1254 
0698-4284 а-к 18қ51 „1259 
0698-8888 ४-६ 21.3К,51 
0698-6880 9-Е 16К.55 „125 
0698-4288 8-Е 27К57 .125н 
0698-6877 R-F 12.0.52 
0698-5789 R-F 11.1.57 
0698-6871 ४-६ 10К.58 .125W 
9698-6871 ७-६ 17.57 2125м 
9698-5789 8-8 11.1К,5% 
0698-6877 РСЕ 12.9К.58 
9608-4288 Я-Е 276548 21264 
0698-6887 R-F 160.52 „Габи 
0698-4286 8-Е 18К5% 21254 
0698-6888 ४-६ 21.3к.65т 
0698-4282 8-5 15K5* .125W 
2608-5793 ७-६ 31.1к.5е 
0698-4275 ४-६ 10К55 2125м 
0698-5794 9-Е 52.6K.5% 
9698-8278 १-६ 10555 .125W 
0757-0467 Р-Р 121к1% „1254 


CIRCUIT DIAGRAM 


SHEET GRID 
NUMBER | REFERENCE] 


6-3 


COMPONENT 
LAYOUT 


Table 6-1. Replaceable Parts (cont'd) 


B 


REFERENCE Н.Р PART VEECÍPTIGN CIRCUIT DIAGRAM |сомронент x 
DESIGNATOR NUMBER SHEET | ӨҢІР; LAYOUT 


NUMBER | REFERENCE] | 
ळा токот sir | 


0757-0472 200८1४ .125м 

0157-0469 150K1* .125w 

0698-4278 10555 „125и {I 
0698-4278 105४ 125W 


| (157-2467 121К1% 1250 
0698-5795 138K „5х | 
0698-4278 1062 „125и 
C69B-4278 10658 „1254 
0698-5795 1866 1* .125 


(698-5797 296K 17 „125 {| 
0698-4278 10K5* „1254 
(698-4278 19K5 ‚1254 
{757-494 61१६1४ „125и 
8757-0915 43^ 21 „125и 


m 


C 608-6254 165६ .12*4 F 
0698-4271 5.1к5т „125и 
2698-4258 1.5К5% .125W 
0698-6235 150 ५४ .125W 
0758-0124 51 5% „125и 


0698-4255 1.1квт „1259 

2698-6254 185% „125 F 

| 0698-4271 5.15 .125W 
| 0698-4265 3८५४ .125M F 


PP 


0698-4242 300 5% „125и 


0757-8637 4.75к1т 
0757-0438 5.11k1z 
f 698-4264 2.7Қ57 „125и 
0757-1915 430 2% „1254 
0757-0439 2.21K1* 


0698-4247 510 55 .125W 
0757-0407 200 1% „1254 
0598-4252 820 5% .125W 
0598-4269 4.3K5T „125и 


॥ (P 


| 
| 
| 
| 0598-4258 1.5К5% .125W 
| 
| 


0698-4269 4.3K5T „125и 
0698-4264 2.7К5% „1250 
0698-4254 1K5* .1254 F 
0757-0430 2.21K1* 


| 0757-0273 3.01681% 
0757-0915 830 2% .125W 
0757-0824 201४ .5M MF 
0757-0408 243 1% „1259 
0698-4254 1К5% „1254 Е 


0698-4254 1К5% „1250 Е 
0698-4259 1.6855 „125и 
0698-4254 1K5% „125и Е 
2100-2777 R-VAR IK «5M 


08057-21901 Sw SLID 


x 
№ 
№ 
X 
X 
© 
| 
5 
5 
5 
х 


сэлэлт? 


ыы न ы ҸҸ ҸҸ 


Nar hag es Ves Ves 


REFERENCE 
DESIGNATOR 


аз 
АЗ 
a3 
аз 
a3 


Аз 
Аз 
a3 
a3 


АЗ 
АЗ 
[e] 
аз 


өз 
аз 
a3 
a3 
Аз 


аз 
a3 


a3 
ay 
Аз 
э 


[E] 


Аз 
a3 
з 
АЗ 
өз 


a3 
аз 
a3 
a3 
аз 


a3 
аз 
a3 
a3 
аз 


Аз 
a3 
a3 
Аз 


Аз 
Аз 
^3 


Аз 
АЗ 
Аз 
a3 
аз 


83 
аз 
аз 
АЗ 
^3 


a3 
АЗ 
ла 
аз 
a3 


a3 
АЗ 
аз 
Аз 
Аз 


эз 
АЗ 
a3 
a3 
лэ 


a3 
аз 
a3 
аз 
Аз 


аз 
АЗ 
Аз 


сө 
ст 
св 
co 
сто 


сї? 
сїз 
с1а 
cis 
сө 


сїт 
(31) 
cis 
сәс 
са 


c22 
с?з 
22 
८26 
627 


C28 
c29 


cot 
сиг 
САЗ 
CRG 


л 


ог 
93 
0% 
95 
Q5 


от 
ов 
0% 
Qu 
012 


013 
014 
015 
015 
917 


018 
019 
020 
021 
022 


023 
024 
025 


ар 
R2 
өз 
RG 
a5 


ng 
R7 
ав 
R10 
Ци 


012 
R13 
914 
815 
916 


Ра? 
RIR 
819 
९20 
R23 


R24 
R25 
926 
R27 
829 


өзе 
R31 
R32 
R33 
ГЕЙ 


R35 
R36 
R37 


НР PART 
NUMBER 


0160-0153 
2166-2257 
018-1743 
0161-2228 
0166-2210 


9160-2257 
016С-0153. 
0180-1743 
9150-0121 
9150-0121 


018С-0159 
9180-0159 
0140-0193 
0166-2218 
0140-0157 


016С-2127 
0160-2151 
0160-3385 
0166-3384 
0160-2194 


016C-3383 
9166-0542 
0156-0121 
0167-0174 
0180-0197 


01॥१0-01१7 
0150-0093 


1901-00460 
1901-0080: 
1961-0089) 
1901-0040 


1251-0131 


1854-0221 
1854-0307 
1854-0307 
1853-0036 
1854-0329 


1854-0329 
1853-0036 
1854-0221 
1854-0307 
1854-0397 


1853-0036 
1854-0329 
1854-0329 
1853-0036 
1853-0027 


1854-0090 
1854-0019 
1854-0019 
1853-0034 
1853-0034 


1853-0790 
1854-4307 
1853-9090 


698-4252 
2100-2787 
пһоа-0п95 
0757-0461 
бвов-&285 


0699-4396 
0757-0467 
7698-4252 
0698-4305 
6698-4289 


6757-0283 
0683-3345 
6698-4289 
0698-4253 
0598-4263 


१७१६-७8? 
0698-6802 
0757-0283 
0157-0289 
7698-4252 


7608-6304 
0698-4286 
0698-4308 
0698-4300 
0698-4269 


0698-4305 
0698-4289 
0683-3345 
0698-&289 
0698-4253 


2698-4263 
0698-4231 
0758-0124 


ESCRIPTION 


C-F .0010Р 200V 
C-F 1606 ५00५ 
८-६ «105 35V 
८-६ .0027ИҒ 300V 
F 4TCPF 300४ 


F 1006 богу 
Е „Сее 200४ 
Е ИЕ 35V 
F .lUF ६०४ 
6 ИШЕ 50V 


C-F 22006 INV 
C-F 22CUF 10V 
С-Е 8298 300V 
C-F .CC1UF 300v 
CHF .261857и6 


८-६ .CCA6UF ३00४ 
८-६ .Cl11UF 200% 
C-F „СЗЈЕ 150V 
CHF .CT2JF 16у 
६-६ .'RUF 200% 


C-F .43nUF 63४ 
C-F lur 50y 
C-F .luF 50V 
АЛЖ 
C-F2.2UF 20V 


C-F2.2UF 20V 
८-६ .61UF 100४ 


DID 51 30V ,034 
DIN ST 30V „034 
010 SI 30V «734 
NIN SI 30४ „ОЗА 


CONN TEST POINT 


XSTR SI NPN 
XSTR SI NPN 
XSTR ST NPN 
XSTR SI PNP 
XSTR SI NPN 


XSTR SI NPN 
XSTR SI PNP 
XSTR SI NPN 
XSTR SI NON 
хта SI NPN 


XSTR SI PNP 
Х519 51 NPN 
XSTR SI NPN 
XSTR SI PNP 
XSTR SI PNP 


XSTR $1 NPN 
XSTR SI NPN 
XSTR ST NPN 
XSTR SI PNP 
XSTP SI PNP 


XSTR ST PNP 
хт ST NPN 
х$та 51 PND 


а-к 820 5T .125W 
R-VAP 220 „54 
R-F 2.61К17 

9-8 121617 .125W 
а-к 22К5Ч .125W 


४-६ 159К57 .1254 
१-६ 121к1т .125M 
४-६ 820 5% .125M 
P-F 130K5% „1254 
8-8 30५३ .125W 


а-к 218 „1258 F 
R-F ११0८५९ 2259 
nF 30657 „1254 
nF 2.4К58 .125М 
४-६ 2.4к5т 11254 


F IN 5% 21258 
F 10 5% „1750 
Е 2K1Z „1259 F 
F 112 .1254 Е 
F 820 5% „1254 


R-F 12^k5* .125W 
n-F 226६३ .125W 
а-к 150५४ .125М 
१-६ १2६5६ „јави 
१-6 4.3қ5% 4126५ 


f 130८52४ „1254 
F 30५६ „1254 
ғ 330K5* «25M 
F 30к5т „125и 
F 2.65% „125и 


9-Е 2.4K5* .125М 
8-Р 91 5% „1254 
Р-Р 51 5% .125W 


Table 6-1. Replaceable Parts (cont'd) 


CIRCUIT DIAGRAM 
SHEET GRID 
NUMBER | REFERENCE| 


[COMPONENT 
LAYOUT 


REFERENCE 
DESIGNATOR 
a3 R39 
a3 Run 
A3 R42 
АЗ паз 
Аз яав 
Аз ROS 
A3 Ре 
АЗ ROT 
АЗ ROB 
АЗ R49 
A3 RSP 
АЗ RSL 
A3 — R52 
аз 853 
^3 854 
Ay 855 
१3 R56 
аз 857 
аз noo 
ГЕ R61 
a3 R62 
аз 883 
Аз ЦЭ 
a3 R55 
аз १७6७ 
A3 967 
аз 968 
Аз 259 
a3 ато 
A3 fT] 
лэ °?2 
Аз R73 
a3 в“ 
a3 875 


REFERENCE 
DESIGNATOR 


2 


ct 


#1 
a2 
яз 
R4 
R5 


Ro 
RT 
aa 
Ra 
RIO 


RIL 
R12 


st 


0758-0124 
0698-4231 


0757-0401 
0757-0401 
0698-4097 
0757-0411 
0698-6229 


0757-0437 
0698-7294 
0698-7290 
0757-0123 
0698-7291 


0598-7293 
0757-0121 
0698-2258 
0151-0273 
0757-0436 


0698-4258 
0698-4265 


0757-0407 
0751-0407 
0757-0421 
0698-4256 
0698-4256 


2106-2787 
9157-0121 
0751-0829 
2100-2741 
0698-4264 


2100-2791 
0698-4234 
0757-0424 
0157-0435 
0698-4263 


2698-4235 
2698-4260 


Н.Р PART 
NUMBER 


9168-2144 


0598-4190 
0698-5580. 
0698-4190 
0698-6232 
0698-6230 


0598-6232 
0698-6233 
0698-6226 
0698-6233 
0698-6235 


0698-6227 
0698-6235 


3100-0518 


НР PART 
MN 


CIRCUIT DIAGRAM 
ESCRIPTION SHEET GRID 
NUMBER [REFERENCE] 


CIRCUIT DIAGRAM 
SHEET GRID 
NUMBER | REFERENCE 


DI 
В-Ғ 51 5X .125W 
2-Е 91 5t „1254 


F 100 1* .125W 
F 100 17 „125и 
р-р 94.8 17 
F 332 11 „125 
F B70 .5T 


2.21९19 
5.5517 
४-0 13.8к1т 
m-F 34.BK1* 
R-F 89,6К17 


R-F 2511 .25W 
F 258К1% „254 
४-६ 560 5% .125W 
9-६ 3.01K1t 
Б-Р 4.32017 


RF 1.5К5Х „125и 
१-४ १६५४ .1258 F 


PF 206 1т 11254 
R-F 200 15 .125W 
R-F 825 17 „1250 
РЕ 1.2К5% .125W 
४- 1.2К5: .125н 


R-VAR 220 „5м 
४-८ 2601३ .25W 

9-Е 1.82K1% 

R-VAR 470 2н CER 5 
PF 2.7К55 .125W 


R-VAR 100K „би 
8-ғ 130 8% .125W 
R-F 1 1८15 .1254 
PF 3.92K1* 

9-8 2.4854 .125н 


४-६ 150 5% „125и 
pF LAKSZ „125 


|COMPONENT 
LAYOUT 


р 
CHF .0c33UF IKV 


9-Е sn 22585 
RF 250.52 .125W 
R-F 50 .25t 

9-Е 53.3 .5t 
RF 790 .5% 


R-F 53.3 „51 
R-F 61.11 „55 
४-२ 267.5 «5६ 
४-६ 61.11 25% 
१-6 96.25 „54 


-F 71.16 .5Х 
=F 96.25 „54 


SW-ROT SSECIIPOS 


REFERENCE 
DESIGNATOR 
45 RL 
45 я2 
45 R3 
a5 RA 
А5 85 
45 Re 
a5 RT 
А5 RB 
45 89 
45 кіс 
as RIL 
45 R12 
45 51 


REFERENCE 
DESIGNATOR 


Table 6—1. Replaceable Parts (cont'd) 


НР PART 


NUMBER 


0757-0284 
9727-0017 
0757-0284 
0698-6236 
0698-6234 


0698-6236 
0698-6237 
0698-6231 
0698-6237 
0698-6229 


9727-0005 
0698-6229 


3100-0517 


НР PART 
NUMBER 


CIRCUIT DIAGRAM 
DESCRIPTION SHEET GRID 
NUMBER| REFERENCE| 


COMPONENT 
LAYOUT 


В-Е 150 1% .125м 
R-F 37.35 „54 


Е 150 1% .125W 
292.4 .5: 
17.61 .5Х 


F 292.4 .55 
Е 436.2 .55 
F 11.61 „51 
F 436.2 „54 
Е 870 «5३ 


Е 5.77 261 
F 87C «55 


SW-ROT 55६0109205 


CIRCUIT DIAGRAM 
COMPONENT 
DESCRIPTION SHEET | GRID LAYOUT 
NUMBER | REFERENCE| 


a6 сї 


A6 RL 
46 я2 
^6 аз 
^6 RG 
86 в5 


x R6 
a6 87 
A6 RB 
ГО 89 
ГЭ 


a6 
46 
ГЭ 
a6 


ГЭ 


REFERENCE 
DESIGNATOR 


0160-2144 


0698-7292 
0683-0685 
0721-0446 
0698-7292 
0698-7289 


0811-2108 
0698-7289 
0698-4442 
9811-2738 
0698-4442 


0698-6206 
0811-2738 
9811-2738 
2698-6206 


3106-0517 


HP PART 
NUMBER 


-0C33UF аку 


1.45K.5% 
6.8 Sr .25M 
7 1t .5 CF 
1.45.57 
2.91K.52 


1.722 „5% 
2.91к.5% 
4.42५1३ 
1.15 .5% 
4. 62K1t 


в.тькїт 
1.15 „54 
1.15 „54 
8. 76K LE, 


Sw-POT SSECIOPOS 


COMPONENT| 
LAYOUT 


DESCRIPTION SHEET 


NUMBER 


GRID 
REFERENCE] 


a7 
a7 


БШ 
a2 


ат 51 


0698-4265 


3101-0818 


R-F 3९५६ .1254 F 


0757-1016 р-ғ 550 


SW P-BTN 7SECT 


.29* „би 
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SECTION VII — Page 7—1 


7-1 INTRODUCTION 


7-2 This section contains the block, circuit and 
component location diagrams necessary for servicing the 
noise generator. A summary of symbols and references 
appears in Figure 7—1 and a summary of logic symbols 
and associated truth tables in Figure 7—2. 


7-3 The noise generator consists of seven assem- 
blies (A1 to A7) mounted in a frame. Components 
mounted on the assemblies are prefixed by the appropria- 
te assembly number, thus A2CR1 is a diode mounted 
on A2. Components mounted directly on the frame 


DIAGRAMS 


have not prefix. Integrated circuit packages containing 
more than one functional element are treated separately, 
each element being identified by a flip-flop designation 
e. g., MC1 consists of two flip-flops: FF1 and FF2. 


7—4 Connections between assemblies are made as 
follows: 
1. Directly by means of flying leads or flying 


screened leads. These are identified by a colour code. 


2. Edge connector sockets mounted on the 
assemblies. Connections between these sockets are made 
by printed circuitry. 


Figure 7—1. General Symbols and References. 


Typical Front Panel Legend 


4 
1 
ВАТЕ INPUTI 


Typical Rear Panel Legend 


Screwdriver Adjust 


Potentiometer. Showing 
direction to which the 
contact moves when turned 
fully CW. 


CW. 


Typical Test Point 


Transistor connections, bottom view: 


e Zener Diode 


Colour Code 


Black 
Brown 
Red 
Orange 
Yellow 
Green 
Blue 
Violet 
Grey 
White 


о сом сото N — O 


Unless otherwise indicated: 
capacitance in microfarads 
inductance in microhenries 
resistance in ohms 


*Optimum value 


selected at factory 


7-2 


1820-0054 1820-0063 


QUADRUPLE 2-INPUT POSITIVE NAND GATE DUAL EXCLUSIVE OR GATE 


positive logic positive logic 


(AB) * (CD) 


1820—0077 
DUAL О-ТҮРЕ EDGE-TRIGGERED FLIP—FLOP 


Усс Clear D Clock Preset Q à 


BE 
ые 


Clear D Clock Preset О 


TRUTH TABLE (Each Flip-Flop) 


a: x 


eal а 


NOTES: 1. t= bit time before clock pulse 


2. that bit time after clock pulse 


positive logic 
a. Low input to clear sets О to logical 0. 
b. Low input to preset sets О to logical 1. 
c. Clear or preset inputs dominate regardless of 
clock and D inputs. 


Figure 7—2 Microcircuit Packages 


Figure 7-3 Assembly Location 
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Figure 7—4 Assembly 2 Component Layout 
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Figure 7—5. Assembly 2 Circuit Diagram 
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Figure 7-6 Assembly 3 Component Layout and 


Waveforms 
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Figure 7—7 Assemblies 3 and 7 Circuit Diagram 
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Figure 7-8 Assembly 1 Component Layout Figure 7—9 Assemblies 4,5 and 6 Circuit Diagram 
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Figure 7—10 Assemblies 1 Circuit Diagram 
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АТ-1 ОРТІОМ 001 


А1-2 Тһе 8057А Option 001 is the standard model 
with the attenuator removed. The output level available 


A3 TO А? 
13 


—| UE -о 
SMOOTHING 1 
FILTER t 


fud 
R2 
533 


22 — Al 


OPTIONS 


at the external filter connector is fixed at 99.9dB. 
The output level at the output connector is fixed at 
129.9dB. A circuit diagram of the parts unique to the 
Option 001 is shown in figure A1—1. 


о------ 5 FROM EXTERNAL 


FILTER 


K 4 TOEXTERNAL 
яз FILTER 
533 


АТ-3 ОРТІОМ А85 


АТ-4 The 8057А is available in light grey panels А1-6 
With olive case, instead of the standard livery, under this 


Option number. 


R2, 3 0698—6232 

R4 0698—6230 

0360—0114 
08057—04102 


R:fxd, met flm 53.30 1/8W 


R:fxd, met Нт 790% 1/8W 
Terminal Strip 
Cover — Panel 


Figure A1—1 Option 001 Circuit Diagram and Replaceable 
Parts 
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MODELS PRIOR TO SERIAL NUMBER 
G910—00240 


These models were fitted with: 
J7 Power connector 1251—2357 
W1 Power cord 8120—1349 


MODELS PRIOR TO SERIAL NUMBER 
G910—00180 


These models were fitted with: 
A2R113 В-Е 3КО 5% 0698—4265 


(The present value of A2R113 ensures proper 
operation of the external gate facility). 
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А2-7 


А2-8 


M “Тай 2--А-2 


ВАСКРАТ МО 


MODELS PRIOR TO SERIAL NUMBER 
G910—00140 


These models were fitted with: 

А202 C-F 22uF ` 0180-0197 
(The present value of A2C2 ensures proper 
operation of the auto-start circuit). 


MODELS PRIOR TO SERIAL NUMBER 
0963G 00390 


These models were supplied with light grey 


panels and olive grey case. 
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Skokie 60076 

Tel: (312) 677-0400 
TWX: 910-223-3613 


INDIANA 

3839 Meadows Drive 
Indianapolis 46205 
Tel: (317) 546-4891 
TWX: 810-341-3263 


SALES & SERVICE OFFICES 


LOUISIANA 

Р.0. Box 856 

1942 Williams Boulevard 
Kenner 70052 

Tel: (504) 721-6201 
TWX: 810-955-5524 


MARYLAND 

6707 Whitestone Road 
Baltimore 21207 

Tel: (301) 944-5400 
TWX: 710-862-9157 


P.0. Box 1648 

2 Choke Cherry Road 
Rockville 20850 
Tel: (301) 948-6370 
TWX: 710-828-9684 


MASSACHUSETTS 
32 Hartwell Ave. 
Lexington 02173 
Tel: (617) 861-8960 
TWX: 710-326-6904 


MICHIGAN 

21840 West Nine Mile Road 
Southfield 48075 

Tel: (313) 353-9100 

TWX: 810-224-4882 


MINNESOTA 

2459 University Avenue 
St. Paul 55114 

Tel: (612) 645-9461 
TWX: 910-563-3734 


MISSOURI 

11131 Colorado Ave. 
Kansas City 64137 
Tel: (816) 763-8000 
TWX: 910-771-2087 


2812 South Brentwood Blvd. 
St. Louis 63144 

Tel: (314) 962-5000 

TWX: 910-760-1670 


NEW JERSEY 

W. 120 Century Road 
Paramus 07652 

Tel: (201) 265-5000 
TWX: 710-990-4951 


1060 N. Kings Highway 
Cherry Hill 08034 

Tel: (609) 667-4000 
TWX: 710-892-4945 


NEW MEXICO 

Р.О. Box 8366 

Station С 

5501 Lomas Boulevard N. 
Albuquerque 87108 

Tel: (505) 265-3713 
TWX: 910-989-1665 


156 Wyatt Drive 
Las Cruces 88001 
Tel: (505) 526-2485 
‘TWX: 910-983-0550 


NEW YORK 

1702 Central Avenue 
Albany 12205 

(518) 869-8462 
TWX: 710-441-8270 


1219 Campville Road 
Endicott 13760 

Tel: (607) 754-0050 
TWX: 510-252-0890 


82 Washington Street 
Poughkeepsie 12601 
Tel: (914) 454-7330 
ТҮҮХ: 510-248-0012 


39 Saginaw Drive 
Rochester 14623 
Tel: (716) 473-9500 
TWX: 510-253-5981 


5858 East Molloy Road 
Syracuse 13211 

Tel: (315) 454-2486 
TWX: 710-541-0482 


1 Crossways Park West 
Woodbury 11797 

Tel: (516) 921-0300 
TWX: 510-223-0811 


NORTH CAROLINA 
7.0. Box 5188 

1923 North Main Street 
High Point 27262 

Tel: (919) 885-8101 
TWX: 510-926-1516 


OHIO 

25575 Center Ridge Road 
Cleveland 44145 

Tel: (216) 835-0300 
TWX: 810-427-9129 


3460 South Dixie Drive 
Dayton 45439 

Tel: (513) 298-0351 
TWX: 810-459-1925. 


1120 Morse Road 
Columbus 43229 
Tel: (614) 846-1300 


OKLAHOMA 

2919 United Founders Boulevard 
Oklahoma City 73112 

Tel: (405) 848-2801 

TWX: 910-830-6862 


OREGON 

Westhills Mall, Suite 158 
4475 S.W. Scholls Ferry Road 
Portland 97225 

Tel: (503) 292-9171 

TWX: 910-464-6103 


PENNSYLVANIA 
2500 Moss Side Boulevard 
Monroeville 15146 
Tel: (412) 271-0724 
TWX: 710-797-3650 


1021 8th Avenue 

King of Prussia Industrial Park 
King of Prussia 19406 

Tel: (215) 265-7000 

TWX: 510-660-2670 


RHODE ISLAND 
873 Waterman Ave. 
East Providence 02914 
Tel: (401) 434-5535 
TWX: 710-381-7573 


*TENNESSEE 
Memphis 
Tel: (901) 274-7472 


TEXAS 

P.0. Box 1270 

201 E. Arapaho Rd. 
Richardson 75080 
Tel: (214) 231-6101 
TWX: 910-867-4723 


Р.0. Box 22813 
6300 Westpark Drive 
Suite 100 

Houston 77027 

Tel: (713) 781-6000 
TWX: 910-881-2645 


231 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-4171 
TWX: 910-871-1170 


UTAH 

2890 South Maln Street 
Salt Lake City 84115 
Tel: (801) 487-0715 
TWX: 910-925-5681 


VERMONT 

P.O. Box 2287 

Kennedy Drive 

South Burlington 05401 
Tel: (802) 658-4455 
TWX: 510-299-0025 


VIRGINIA 
P.0. Box 6514 
2111 Spencer Road 
Richmond 23230 
Tel: (703) 285-3431 
TWX: 710-956-0157 


WASHINGTON 
433-108th М.Е. 
Bellevue 98004 
Tel: (206) 454-3971 
TWX: 910-443-2303 


*WEST VIRGINIA 
Charleston 
Tel: (304) 768-1232 


FOR U.S. AREAS МОТ 
LISTED: 

Contact the reglonal office near- 
est you: Atlanta, Georgia 
North Hollywood, California 
Paramus, New Jersey . . . Skoki 
illinois, Their complete ad- 
dresses are listed above. 


*Service Only 


CANADA 


ALBERTA 

Hewlett-Packard (Canada) Ltd. 
11745 Jasper Ave. 

Edmonton 

Tel: (403) 482-5561 

TWX: 610-831-2431 


BRITISH COLUMBIA 


Hewlett-Packard (Canada) Ltd. 


4519 Canada Way 
North Burnaby 2 
Tel: (604) 433-8213 
TWX: 610-922-5059 


MANITOBA 
Hewlett-Packard (Canada) Ltd. 
511 Bradford Ct. 

Winnipeg 

Tel: (204) 786-7581 

TWX: 610-671-3531 


NOVA SCOTIA 
Hewlett-Packard (Canada) Ltd. 
2745 Dutch Village Rd. 

Suite 206 

Halifax 

Tel: (902) 455-0511 

TWX: 610-271-4482 


ONTARIO 

Hewlett-Packard (Canada) Ltd. 
880 Lady Ellen Place 

Ottawa 3 

Tel: (613) 255-6180, 255-6530 
TWX: 610-562-1952 


Hewlett-Packard (Canada) Ltd. 
50 Galaxy Blvd. 

Rexdale 
Tel: (416) 677-9611 


QUEBEC 
Hewlett-Packard (Canada) Ltd. 
275 Hymus Boulevard 

Pointe Claire 

Tel: (514) 697-4232 

TWX: 610-422-3022 

Telex: 01-20607 


FOR CANADIAN AREAS NOT 
LISTED: 
Contact Hewlett-Packard (Can- 


: 610-492-4246 ada) Ltd. in Pointe Claire, at 
the complete address listed 
above. 

CENTRAL AND SOUTH AMERICA 

ARGENTINA CHILE ECUADOR NICARAGUA PERU URUGUAY 

Hewlett-Packard Argentina Héctor Calcagni y Cia, Ltda. Laboratorios de Radio-Ingenieria Roberto Terán G. Compañia Electro Medica S.A. Pablo Ferrando S.A. 

$.А.С.е.! Bustos, 1932-Зег Piso Calle Guayaquil 1246 Apartado Postal 689 Ave. Enrique Canaual 312 Comerclal e Industrial 

Lavalle 1171 - 3° Casilla 13942 Post Office Box 3199 Edificio Terán San Isidro Avenida Italia 2877 

Buenos Aires Santiago Managua Casilla 1030 Casilla de Correo 370 

Tel: 35-0436, 35-0627, 35-0431 Tel: 423 96 Tel: Tel: 3451, 3452 Lima Montevideo 

Telex: 012-100! Cable: CALCAGNI Santiago Cable: HORVATH Quito Cable: ROTERAN Managua Tel: 22-3900 Tel: 40-3102 

Cable: HEWPACKARG Cable: ELMED Lima Cable: RADIUM Montevideo 
COLOMBIA EL SALVADOR PANAMA 

BRAZIL WWW Electronic Associates Electrónico Balboa, S.A. PUERTO RICO VENEZUELA 

Hewlett-Packard Do Brasil Henrik А. Langebaek 8. Kier Apartado Postal 1682 P.0. Box 492: San Juan Electronics, Inc. Hewlett-Packard De Venezuela 

Lec Ltda. Ltda. Centro Comercial Gigante Ave. Manuel Espinosa No. 13-50 Р.О. Box 5167 C.A. 

Rua Frei Caneca 1119 Carrera 7 No. 48-59 San Salvador, El Salvador Bldg. Alina Ponce de Leon 154 Apartado 50933 

Sao Paulo - 3, SP Apartado Aereo 6287 Paseo Escalon 4649-4th Piso | Panama City Pda. 3-PTA de Tierra Caracas 

Tel: 288-7111, 287-5858 Tel: 23-44-60, 23-32-37 Tel: 230833 San Juan 00906 


Cable: HEWPACK Sao Paulo 


Hewlett-Packard Do Brasil 
Praca Dom Feliciano 78 
Salas 806/808 

Porto Alegre 

Rio Grande do Sul (RS)-Brasil 
Tel: 25-8470 

Cable: HEWPACK Porto Alegre 


Hewlett-Packard Do Brasil 
1.6.6. Ltda. 

Rua da Matriz 29 

Botafogo 20-02 

Rio de Janeiro, GB 

Tel: 246-4417 

Cable: HEWPACK Rio de Janeiro 


Bogota, 1 0.६. 

Tel: 45-78-05, 45-55-46 
Cable: AARIS Bogota. 
Telex: 44400 INSTCO 


COSTA RICA 

Lic. Alfredo Gallegos Gurdián 
Apartado 10159 

San José 

21-86-13 

GALGUR San José 


Cab 


Cable: ELECAS 


MEXICO 
Hewlett-Packard Mexicana, S.A. 


622 Adolfo Prieto 
Col. del Valle 
Mexico 12, D.F. 
: 543-4232; 523-1874 
: 0017-74507 


Telex: 3481003, Curundu, 
Canal Zone 
Cable: ELECTRON Panamz City 


PARAGUAY 

27. Melamed S.R.L. 
Division: Aparatos y Equipos 
Medicus 


Tel: (809) 725-3342, 722-3342 
Cable: SATRONICS San Juan 
Telex: SATRON 3450 332 


SURINAME 
Surtel-Radio Holland N.V. 
P.0. Box 155 
Paramaribo 
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Salon de Exposicion y Escritorio: Tel: 721: 


Chile 482 

Edificio Victoria—Planta Baja 
Asuncion, Paraguay 

Tel: 4-5069, 4-6272 

Cable: RAMEL 


Cable: Treurniet Paramaribo 


Tel: 71.88.05, 71.88.69, 71.99.30 
Cable: HEWPACK Caracas 
Telex: 39521146 


FOR AREAS NOT LISTED, 


CONTACT: 

Hewlett-Packard 
INTERCONTINENTAL 

3200 Hillview Ave. 

Palo Alto, California 94304 

Tel: (415) 

TWX: 910-373-1267 

Cable: HEWPACK Palo Alto 

Telex: 034-8461 


EUROPE 


AUSTRIA 
Hewlett-Packard Ges.m.b.H 
Innstrasse 23/2 

Postfach 45 

A-1204 Vienna 

Tel: (0222) 33 66 06-09 
Cable: HEWPAK Vienna 
Telex: 75923 hewpak a 


BELGIUM 
Hewlett-Packard Benelux 
S.A./N.V. 

Avenue du Col-Vert, 1 
B-1170 Brussels 

Tel: (02) 72 22 40 

Cable: PALOBEN Brussels 
Telex: 23 494 


DENMARK 
Hewlett-Packard A/S 
Datavej 38 

DK-3460 Birkerod 
Tel: (01) 81 66 40 
Cable: HEWPACK AS 
Telex: 16640 hp as 


Hewlett-Packard A/S 
Torvet 9 

DK-8600 Silkeborg 
Tel: (06)-82-71-66 
Telex: 16640 hp as 
Cable: HEWPACKAS 


FINLAND 
Hewlett-Packard 0y 
Bulevardi 26 

P.0. Box 12185 

SF-00120 Helsinki 12 

Tel: 13-730 

Cable: HEWPACKOY-Helsinki 
Telex: 12-1563 


FRANCE 
Hewlett-Packard France 
Quartier de Courtaboeuf 
Bolte Postale No. 6 

F-91 Orsay 

Tel: (1) 907 78 25 
Cable: HEWPACK Orsay 
Telex: 60048 


Hewlett-Packard France 
4 Quai des Etroits 

F-69 Lyon 5Ате 

Tel: (78) 42 63 45 
Cable: HEWPACK Lyon 
Telex: 31617 


Hewlett-Packard France 
29 rue de la Gare 

F-31 Blagnac 

Tel: (61) 85 82 29 
Telex: 51957 


GERMAN FEDERAL 
REPUBLIC 

Hewlett-Packard Vertriebs-GmbH 
Berliner Strasse 117 

Postfach 560/40 

0-6 Nieder-Eschbach/Ffm 56 
Tel: (0611) 50-04-1 

Cable: HEWPACKSA Frankfurt 
Telex: 41 32 49 FRA 


Hewlett-Packard Vertriebs-GmbH 
Herrenbergerstrasse 110 
D-7030 Böblingen, Württemberg 
Tel: (07031) 66 72 86 

Cable: HEPAK Böblingen 

Telex: 72 65 739 
Hewlett-Packard Vertriebs-GmbH 
Vogelsanger Weg 38 

0-4 Düsseldorf. 

Tel: (0211) 63 80 31/35 

Telex: 85/86 533 


Hewlett-Packard Vertriebs-GmbH 
Wendenstr. 23 

0-2 Hamburg 1 

Tel: (0411) 24 05 51/52 

Cable: HEWPACKSA Hamburg 


AFRICA, ASIA, 


ANGOLA 

Telectra Empresa Técnia 
de Equipamentos Eléctricos 
SAR 


Rua de Barbosa Rodrigues 
42-10 

Вох 6487 

Luanda 

Cable: TELECTRA Luanda 


AUSTRALIA 

Hewlett-Packard Australia 
Pty. Ltd. 

22-26 Weir Street 

Glen Iris, 3146 

Victoria 

Tel: 20.1371 (6 lines) 

Cable: HEWPARD Melbourne 

Telex: 31024 


Hewlett-Packard Australia 
Ply. Ltd. 

61 Alexander Street 

Crows Nest 2065 

New South Wales 

Tel: 43.7866 

Cable: HEWPARD Sydney 

Telex: 21561 


Hewlett-Packard Australia 
Pty. Ltd. 

97 Churchill Road 

Prospect 5082 

South Australia 

Tel: 65.2366 

: HEWPARD Adelaide 


Hewlett Packard Australla 
Р 


2nd Floor, Suite 13 
Casablanca Bulldings 
196 Adelaide Terrace 
Perth, W.A. 6000 

Tel: 21-3331 

Cable: HEWPARD Perth 


Hewlett-Packard Australia 
Pty. 
10 Woolley Street 
P:0. Box 191 
Dickson A.C.T. 2602 
Tel: 49-8194 
Cable: HEWPARD Canberra ACT 


Hewlett-Packard Australia 
Pty. Ltd. 

6 Harvard Street 

P.0. Box 135 

Kenmore 4069 Queensland 
Tel: 78 6069 


CEYLON 

United Electricals Ltd. 
P.O. Box 681 

Yahala Building 
Staples Street 
Colombo 2 


Tel: 5496 
Cable: HOTPOINT Colombo 


AUSTRALIA 


CYPRUS 

Kypronics 

19 Gregorios & Xenopoulos Road 
P.O. Box 1152 

Nicosia 

Tel: 6282-75628 

Cable: HE-I-NAMI 


ETHIOPIA 

African Salespower & Agency 
Private Ltd., Co. 

Р. 0. Box 718 

58/59 Cunningham St. 

Addis Ababa 

Tel: 12285 

Cable: ASACO Addisababa 


HONG KONG 

Schmidt & Co. (Hong Kong) Ltd. 
P.0. Box 297 

1511, Prince's Building 15th Floor 
10, Chater Road 

Hong Kong 

Tel: 240168, 232735 

Cable: SCHMIDTCO Hong Kong 


INDIA 

Blue Star Ltd. 
Kasturi Buildings 
Jamshedji Tata Rd. 
Bombay 20BR, India 
Tel: 29 50 21 

Telex: 21 

Cable: BLUEFROST 


Blue Star Ltd. 
Band Box House 
Prabhadevi 
Bombay 2500, 
Tel: 45 73 01 


India 


Telex: 2156 
Cable: BLUESTAR 
Blue Star Ltd. 
14/40 Civil Lines 
Kanpur, India 
Tel: 6 88 82 
Cable: BLUESTAR 


Blue Star, Ltd. 
7 Hare Street 
P.O. Box 506 
Calcutta 1, India 
Tel: 23-0131 
Telex: 655 
Cable: BLUESTAR 


Blue Star Ltd. 

Blue Star House, 
34 Ring Road 
Lajpat Nagar 

New Delhi 24, India 
Tel: 62 32 76 
Telex: 463 

Cable: BLUESTAR 


Blue Star Ltd. 
17-6 Ulsoor Road 
Bangalore-8 


Hewlett-Packard Vertriebs-GmbH 


Unterhachinger Strasse 28 
ISAR Center 

0-8012 Ottobrunn 

Tel: (0811) 60 13 061-7 
Telex: 05-24985 

Cable: HEWPACKSA Michen 


(West Berlin) 
Hewlett-Packard Vertriebs-GmbH 
Wilmersdorfer Strasse 113/114 
0-1000 Berlin W. 12 

Tel: (0311) 3137046 

Telex: 18 34 05 


GREECE 

Kostas Karayannis 

18, Ermou Street 

Athens 126 

Tel: 230301,3,5 

Cable: RAKAR Athens 
Telex: 21 59 62 RKAR GR 


IRELAND 
Hewlett-Packard Ltd. 
224 Bath Road 

Slough, SL1 4 DS, Bucks 
Tel: Slough 753-33341 
Cable: HEWPIE Slough 
Telex: 84413 


ITALY 

Hewlett-Packard Italiana S.p.A. 
Via Amerigo Vespucci 2 
1-20124 Milan 

Tel: (2) 6251 (10 lines) 

Cable: HEWPACKIT Milan 
Telex: 32046 


Hewlett-Packard Italiana S.p.A. 
Via Marocco, 7 

1-00144 Rome - Eur 

Tel: (6) 5912544/5, 5915947 
Cable: HEWPACKIT Rome 
Telex: 61514 


Blue Star, Ltd. 

96 Park Lane 
Secunderabad 3, India 
Tel: 7 63 91 

Cable: BLUEFROST 


Blue Star, Ltd. 

23/24 Second Line Beach 
Madras 1, India 

Tel: 2 39 55 

Telex: 379 

Cable: BLUESTAR 


Blue Star, Ltd. 
18 Kaiser Bungalow 
Dindli Road 
Jamshedpur, India 
Tel: 38 04 

Cable: BLUESTAR 


INDONESIA 

Bah Bolon Trading Coy. Н.У. 
Djalah Merdeka 29 
Bandung 

Tel: 4915; 51560 

Cable: ILMU 

Telex: 08-809 


IRAN 

Telecom, Ltd. 

P. 0. Box 1812 

240 Kh. Saba Shomali 
Teheran 

Tel: 43850, 48111 
Cable: BASCOM Teheran 
Telex: 2664 


ISRAEL 

Electronics & Engineering 
Div. of Motorola Israel Ltd. 

17 Aminadav Street 

Tel-Aviv 

Tel: 36941 (3 lines) 

Cable: BASTEL Tel-Aviv 

Telex: Bastel Tv 033-569 


JAPAN 
Yokogawa-Hewlett-Packard Ltd. 
Ohashi Building 

1-59-1 Yoyogi 

Shibuya-ku, Tokyo 

Tel: 03-370-2281/7 

Telex: 232-2024YHP. 

Cable: YHPMARKET TOK 23-724 


Yokogawa-Hewlett-Packard Ltd. 
Nisei Ibaragi Bldg. 

2-2-8 Kasuga 

Ibaragi-Shi 

Osaka - 

Tel: (0726) 23-1641 

Telex: 385-5332 YHPOSAKA 


Yokogawa-Hewlett-Packard Ltd. 
Но Building 

No. 59, Kotorl-cho 
Nakamura-ku, Nagoya City 
Tel: (052) 551-0215 


LUXEMBURG 
Hewlett-Packard Benelux 
S.A./N.V. 

Avenue du Col-Vert, 1 
B-1170 Brussels 

Tel: (03/02) 72 22 40 
Cable: PALOBEN Brussels 
Telex: 23 494 


NETHERLANDS 
Hewlett-Packard Benelux, N.V. 
Weerdestein 117 

P.0. Box 7825 

Amsterdam, Z 11 

Tel: 020-42 77 77 

Cable: PALOBEN Amsterdam 
Telex: 13 216 


NORWAY 
Hewlett-Packard Norge A/S 
Box 149 

Nesveien 13 

N-1344 Haslum 

Tel: (02)-53 83 60 

Telex: 16621 


PORTUGAL 

Telectra-Empresa Tecnica de 
Equipamentos 

Electricos 5.2.7.1. 

Rua Rodrigo da Fonseca 103 

P.O. Box 2531 

Lisbon 1 

Tel: 68 60 72 

Cable: TELECTRA Lisbon 

Telex: 1598 


SPAIN 

Hewlett-Packard Española, S.A. 
Jerez No 8 

Madrid 16 

Tel: 458 26 00 


SWEDEN 

Hewlett-Packard Sverige АВ 

Enighetsvagen 1-3 

Fack 

5-161 20 Bromma 20 

Tel: (08) 98 12 50 

Cable: MEASUREMENTS 
Stockholm 

Telex: 10721 


Hewlett-Packard Sverige AB 
Hagakersgatan 9С 

5-431 41 Mölndal 

Tel: (031) 27 68 00/01 
Telex: 21 312 hpmindis 


SWITZERLAND 

Hewlett Packard (Schweiz) AG 
Zürcherstrasse 20 

CH-8952 Schlieren Zurich 


Cable: HPAG CH 
Telex: 53933 


Hewlett-Packard (Schweiz) AG 
Rue du Bois-du-Lan 7 

Р.0. Box 85 

1217 Меугіп 2 Geneva 

Tel: (022) 41 54 00 

Cable: HEWPACKSA Geneva 
Telex: 27333 HPSA CH 


TURKEY 

Telekom Engineering Bureau 
P.0. Box 376 

Кагакбу 

Istanbul 

Tel: 49 40 40 

Cable: TELEMATION Istanbul 


UNITED KINGDOM 
Hewlett-Packard Ltd. 
224 Bath Road 
Slough, SL1 4 DS, Bucks 
Tel: Slough (0753) 33341 
Cable: HEWPIE Slough 
Telex: 84413 


Hewlett-Packard Ltd, 
“The Graftons'" 
Stamford New Road 
Altrincham, Cheshire 
Tel: (061) 928-8626 
Telex: 668068 


YUGOSLAVIA 

Belram S.A. 

83 avenue des Mimosas 
Brussels 1150, Belgium 
Tel: 34 33 32, 34 26 19 
Cable: BELRAMEL Brussels 
Telex: 21790 


SOCIALIST COUNTRIES 
PLEASE CONTACT: 
Hewlett-Packard Ges. 
Innstrasse 23/2 
Postfach 45 

A-1204 Vienna, Austria 
Tel: (0222) 33 66 06-09 
Cable: HEWPACK Vienna 
Telex: 75923 hewpak a 


ALL OTHER EUROPEAN 

COUNTRIES CONTACT: 
Hewlett-Packard S.A. 

Rue du Bois-du-Lan 7 

1217 Meyrin 2 Geneva 

Switzerland 

Tel: (022) 41 54 00 

Cable: HEWPACKSA Geneva 
.24.86 


Yokogawa-Hewlett-Packard Ltd. 
Nitto Bldg. 

2300 Shinohara-cho, 
Kohoku-ku 

Yokohama 222 

Tel: (405) 432-1504/5 


JORDAN 

Constantin E. Macridis 
Clemenceau Street 

P.0. Box 7213 

Beirut, Lebanon 

Tel: 220846 

Cable: ELECTRONUCLEAR Beirut 


KENYA 
Kenya Kinetics 
P.0. Box 18311 
Nairobi, Kenya 
Tel: 57726 
Cable: PROTON 


KOREA 

American Trading Со., 
Korea, Ltd. 

Seoul P.0. Box 1103 


7th & Bth floors, DaeKyung Bldg. 


107 Sejong Ro 
Chongro-Ku, Seoul 
Tel: 75-5841 (4 lines) 
Cable: AMTRACO Seoul 


LEBANON 

Constantin E. Macridis 
Clemenceau Street 

P.0. Box 7213 

Belrut 

Tel: 2: 

Cable: ELECTRONUCLEAR Beirut 


MALAYSIA 

MECOMB Malaysia Ltd. 

2 Lorong 13/6A 

Section 13 

Petaling Jaya, Selangor 
Cable: MECOMB Kuala Lumpur 


MOZAMBIQUE 

A. N. Goncalves, LDA. 
4.1 Apt. 14 Av. D. Luis 
. Box 107 
Lourenco Marques 
Cable: NEGON 


NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
94-96 Dixson St. 

P.0. Box 9443 


we 
Tel: 
Cable: HEWPACK Wellington 
Hewlett Packard (N.Z.) Ltd. 
Box 51092 

Pukuranga 

Tel: 569-651 

Cable: HEWPACK, Auckland 


PAKISTAN (EAST) 
Mushko & Company, Ltd. 
1, Jinnah Avenue 

Dacca 2 

Tel: 280058 

Cable: NEWDEAL Dacca 


PAKISTAN (WEST) 
Mushko & Company, Ltd. 
Oosman Chambers 
Abdullah Haroon Road 
Karachi 3 

Tel: 511027, 512927 

Cable: COOPERATOR Karachi 


Mushko & Company, Ltd. 
388, Satellite Town 
Rawalpindi 

Tel: 41924 

Cable: FEMUS Rawalpindi 


PHILIPPINES 
Electromex Inc. 

Sth Floor, Architects 
Center Bldg. 

Ayala Ave., Makati, Rizal 
С.С.Р.0. Box 1028 
Makati, Rizal 

Tel: 86-18-87, 87-76-77 
Cable: ELEMEX Manila 


SINGAPORE 

Mechanical and Combustion 
Engineering Company Ltd. 

9, Jalan Kilang 

Red Hill Industrial Estate 

Singapore, 3 

Tel: 642361-3; 632611 

Cable: MECOMB Singapore 


Hewlett-Packard Far East 
Area Office 

P.0. Box 87 

Alexandra Post Office 
Singapore 3 

Tel: 633022 

Cable: HEWPACK SINGAPORE 


SOUTH AFRICA 

Hewlett Packard South Africa 
(Pty.), Ltd. 

P.0. Box 31716 

Braamfontein Transvaal 

Milnerton 

30 De Beer Street 

Johannesburg 

Tel: 725-2080, 725-2030 

Telex: 0226 JH. 

Cable: HEWPACK Johannesburg 


Hewlett Packard South Africa 
(Pty.), Ltd. 
Breecastle House 
Bree Street 
Cape Town 
: 3-6019, 3-6545 
HEWPACK Cape Town 
Telex: 5-0006 


Hewlett Packard South Africa 
(Pty.), Ltd. 

641 Ridge Road, Durban 

P.0. Box 99 

Overport, Natal 

Tel: 88-6102 

Telex: 567954 

Cable: HEWPACK 


TAIWAN 

Hewlett Packard Taiwan 
39 Chung Shiao West Road 
Sec. 1 

Overseas Insurance 

Corp. Bldg. 7th Floor 


ipei 
Tel: 389160,1,2, 375121, 
Ext. 24 


P824 HEWPACK 
HEWPACK Taipei 


THAILAND 

The International 
Engineering Co., Ltd, 

P, 0. Box 39 

614 Sukhumvit Road 

Bangkok 

Tel: 910722 (7 lines) 

Cable: GYSO! 

TLX INTENCO ВК-226 Bangkok 


UGANDA 

Uganda Tele-Electric Co., Ltd. 
P.0. Box 4449 

Kampala 

Tel: 57279 

Cable: COMCO Kampala 


VIETNAM 

Peninsular Trading Inc. 

Р.0. Box 

216 Hien-Vuong 

Salgon 

Tel: 20805, 93398 

Cable: PENTRA, SAIGON 242 


ZAMBI 

В. J. Tilbury (Zambia) Ltd. 
P.O. Box 27! 

Lusaka 

Zambia, Central Africa 
Tel: 73793 

Cable: ARJAYTEE, Lusaka 


MEDITERRANEAN AND 
MIDDLE EAST COUNTRIES 
NOT SHOWN PLEASE 
CONTACT: 
Hewlett-Packard 
Co-ordination Office for 
Mediterranean and Middle 
East Operations 

Via Marocco, 7 

1.00144 Rome-Eur, Italy 
Tel: (6) 59 40 29 

Cable: HEWPACKIT Rome 
Telex: 61514 


OTHER AREAS NOT 
LISTED, CONTACT: 
Hewlett-Packard 

INTERCONTINENTAL 
3200 Hillview Ave. 
Palo Alto, California 94304 
Tel: (415) 326-7000 

(Feb. 71 493-1501) 

TWX: 910-373-1267 
Cable: HEWPACK Palo Alto 
Telex: 034-8461 


08057-90001 


HEWLETT КО РАСКАЕР 
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